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~~cl-Iii Me.-!'ll.gt, or f;,1v. ~loo,•, J.fl.DUU-J l'i. •nil H1•port nf Cal. J. N. DeW"cy, 
Commlui,1.:rner of Claim'!'. 
8p,1:dn.:I .Me:?il:il.~ nr Q.o-r. MtrTiU, January 2:l. 
:Sp1•d.1.l Me11~1?;e .,f Gov. l-fontil nml 11ri.;c1-tt1-p11.fiyin.( Tiii,,rumc-nts, relAti\'"e t:o 
ronQi:>Cllll~ the bf)~d~iliiJ'tfll "'"hb tho Li,kc!!t, .Fcbrnury ~li 
t,l""'l.t )l ... llgo pf flo>' . .\lerrlll, ~hrch !lll. 
~p,,clxl ill<$•~• af Gov. lluriU, ;\.J,rll :I. 
{'nn.&tltnth:..nat A.me.n,tmcnL-lt\:'-S,tJlulfoD. H.tport 11f UorumiUec1 sn<l 01-.lnion ti,l 
Lllo All<lmoy-Oonorol, J.mm,.ry ::.J. 
Optnlan u( the A.nor11~y-Oener1ll n-u Hae T.11ri1lon or :XRtiont\l Bft.nk'1, Jo:n. 30. 
Opinl® vf lha, Atfom,,y-Geuc:r.al un tbe l'mn:rs or tho Le-,gbl&lu.re to regu\otr 
T•rlfl• OD IW.lro•J .. 
ri1,lnlan ef L!Je Allorn~y -O•·nora.l on County InJob10une.._ 
<lplo!un of Luo Allmaoy. Geoeml rel•lhe 1<, Ibo Cedar Ror,lJt and Mim1111l 
Ul\·er lliu.!tc1&J1 l11 lhe 8t--.nale, .Ftibrni:i,ry 27. 
U1>lnlo1J of 11.ie ..l..llarncy-Geru,ral ou lh• c:.:Jar ll.t<p\do •nd ~fll-onrl River llllll-
ro,.J Lanol - Gronl, to 11,o Ilou,e vr l-!opre.,nlatlv.., ll=~ HI. 
Opinion o( 1hc ,Ulorn,•r -0011enl rebdre 10 Ille Cedu lhpld• ...,a llbsourl 
Jl.lvrr H. H. CompllD)', lo ll.l• S<-0•le. 
Report& <If lbc Comml.!Leo ,.,n U1e Suppn,,aJon of foLemp,m1nee, tn l~o Bono.le. 
Minority Ro1,,otl of lho Co,runltlee on Rnilrow.lii on l!t:uato file No,.. HO and 1,0, 
~~1 the St·n11te. 
ll!lnnrlly n,-,,.m or u,n Cr,m111!u,o on RAIiroad, on fl owe Fil" Noa. 232 •nd 2:)11, 
lit! I I.If;!' flmHli~ of H-•rm:e.1tl1l Un.<11. 
!I,rnorl•I or loo Two!Ob (;onnel 41&•mbl1 to Ibo t'nilotl St.~1,-. Conl;TtU relo-
ttvo lo \\"fdie'l' uc~umm:,h:t.1.tton be\.Wi't,ifl lb~ .\.th,oth: 11.ntl the ~Jit,;;;.l1,s:im1J. 
l!rporl of lllo ~ocr.•tnr} ol' SL11l~ lu IMulon 1•1 the Crlminl\l Hcl11roa t,,r 11,c 
)''"'" lf!<irt- ,. 
R"t"" ~f II•• Tw~Jnh Uem•r.1 AJ!,embl] ,.,f lho Stale or Ju-.·1, ar.d Ll•t or Stam!• 
inl! C-0nnniUt'CI" e.nd }LcmbtJu. 
FIRST ASD SECOXD ,rnNUAL REPOR'r 
GEOLOGIS T 
T f.Ili: , 'l.'ATE OF IO"\V A 
P O PU L ,\ H L 1.:: T T F, H :-, 
D~:s nonn;,.: c, 
·• if, P.1U.\:l£.n, 11':i.T~ J''.IU!'fT.llL 
!~¾ 
GEOLOGICAL ._ URVEY. 
AM ACT proTl1U114 l..t, the compi.tlnn of the Geo1~rr,J &an-ey or the !tll.te or Ion.• 
6t.CT1oo< l, ,,_ 11 tnadal by /A, Grnm,l A&lt'ffl611 of IA• SIJJI• ".f J..,a, Thal 
ror tbe (lUfllO'C 11( c.oroptcling the Gealogin.l bur\·ry of lbf'I ~t•L"', Ch11rlH A, 
Wblte, of Jubn on county, I• berrby appoiotw Stnre Gt<Jl<>glar, •nrl •hall bold 
hi■ olllce ror lbc tum ,~r t•n yN-rJI, or uolil h\1 IUCN"fllnr la &J1poh11N1. 
Sac. l?. Tho 81a•o Otnlo,:ltt ,ball be aa1bu1lud lo ar,111101 a "°"'I"'" DI oaallll• 
ant, aod alllO a tklllflll ao1lyllcal anll u~rlme111•1 Cbrmlat, who tball rrp<>rl lo 
lhe Slale Oeoluglit the analplo or ,u, b .... 11., n,rkl, C(lll)I, o, .. and otbn mlne .. 1 
nbotanCN, .. be tmy aubmil 10 bilh r.,, lhal purpao,o. lie •ball al11, have pnwer 
lo NnploJ ouc,b farther uallltancc u be may d.,m n, . .....,.,,. to "'°""""i,, pro1nptl7 
and •lllclrn1l7 the fte:d, work conoocl<d •lib lbe 111"•7· All pe,..,n, rmplnyed 
by blm ll11all IJe Qnder hla dlrtctlon, and 1obJec1 to removal by blm. All lhe 
Bp!CI_.. or mloenlo, r-111, rocllo, wtl,, enol1, ol'ell or other gtol"3kal nr mlD• 
aal oubolaatttl or any nlae or lnternl 10 •llher lbe practical or ■ma1rur ,aolo-
gltl, aad au7 l\rawlns- or 1111:etebn or the •me obtained nr made by uld Stale 
OeokJciot, u wdl u lbe copy, ript or lhe report■ aad "'1 bonil1 prlnttd theNt• 
from, llhall beloq lo U.e Bl.ate, ud an ■peel...., cnpy, dnl\ or pan or Ibo -. 
lllall be 1lna •••Y or IOld, or pennlued kl be .. rrlrd •••J contnry tn lbe pro• 
Tilloft, .,r lblo Aet: and the Stato 0 ... 1 .. ,1.1, nr any or bl1 atollt■all or •mpto,-. 
or 11111 olhu ....,..,n, •ho •ball Tlolare ao7 prDTillon or 11111 ...,llon, lhall be 
4-eal .,.1117 or a ml..i-raoor. 
S&c. a. It ollall be I.be dat7 of tbo SW.. Goologlol aDd hie ■-lllanta lo eany 
1111, with a mllCh nprdldon u praetlcable, lbt Orolop:a1 ud llln•n~ 
aa....,. or the l.lwr, lacladln1 oblernllone alMI eumlaalloo■ or rbe ....ti fo, 
qrialttaral parpooo. He IDAJ alllo Include I• ble report ■oeli mauen u per-
tlbl lo phy--1 gec,gnapb7, and IIICb I u.., IDallrn u pmperly and a-117 
plllUla to• "'""1 ol lbla kind; II belai, es,-t7 n,qalnd of Ibo 81&10 a .. ,1op11 
ud blit ........... lbal II,- dnllea be porf0'1lled I• tlDU ......... ID &In to 
IN people of Ille 8tala lbe 1..ieet amomsl of pnetlcal lnlbrm.atloa I■ nlallaa 
tolta--. 
Bsc • lt ahall be lbedat7oftbe BlaleGeolopl,oa or Wore llle llnl M0114a7 
or J■aaarr of ... b ,-,, to PffpaN a repori or nld IDfff1 •d 111 prusr-, ..,. 
compani.d by ncll mapo o■cl drawlnp u MOJ be ■-'1 lo lllull,ale the ••• 
o■cl tra-11 1llem to Ill• Ooftr■or, who ■ball i.1 • c,opy or IHII l'ep<lfla 1iefot9 ·-.. -.... .............. ..__.......,_ 
REPOl!l' OF ST~TE OEOL0Gl5T. 
Fm 'T ANNUAL HEPORT 
OP 
CITARLEC, ,\. WHITE, )I. D., ST.\TE GEOLOG-lST. 
ro .... em, J...,,,.,)' a. 1sa7. 
1'.> /Ji,, ~Uu..cy, ll"U#am )f . .'!il1.m1, f'Jvr.f"ftlM' of la:Zd: 
Eu1: ln "{'('"rda.nco ,dlh 1ect',:m (i:tur o( ch.s111, r ttrtnly-thrt't'I or th('I l11wa 
of the EJc,·enth On1v1al At'-<·1nblr, l lu•ttiwltb 1ml.,mil to rm1 my 6:n! annil-.1 
r1cparl pf tbr:: progreM oC lhe Owlnl;ial Sun·('y -of Um S-1.aH•., r1llm yl'lnr 11ppro, 
.. t nf 11,o l•w referred 10, 'hr<-11 UfJlb, 1"611, l n,pCl!r,·,1 lo lh~ tlllpllAI f.,r tho 
p11rpo oC hoing !~gaily <(ll41lfl•d, ond 111•11 enl~n,<l Imm, ,!101cly upnn Ibo <loll.a 
of my n1!1ro. l ftl'J"'!lni.,! Mr. Chan,llrr (;blld•, nf D11buq "•• u my flok\- ..,.t,tu11, 
1rnJ P11,( Gu.oUlYu.o IJlnricM, of Lb.O SI.Ali> C:nhe .. lly, u ciiemi.i. of the llll'T<>'f 
Tllo finol work done"" a r<,lew ,,r the <,l<kr n,b of lhe ""'lrro holf of Lb~ 
Stalu, from lbe old~l fvMIUfe.MU-l forma,Unns lo tLe!'-iub-C':-atbooir~rnus Hmies.lnnet 
,oelooho. Thie wu artowplli!J,d by vl•lting nriont localltl,- In ruyqpany wllb 
my flel<l Ulllttar,I, ru•klng ru.,a,w,mei,!1 ud oollt'ttint •pec!mfila ror &ludy, 11.0d 
I ,r lhtl St•IO Cabinet. 
Tbe priotip•l oJ,je.·1 of thi, r!ll'lew was tht ,.c mlgbl ol,\afo a1 <·tHnJJl•te • 
1'.m>•leilc:v aiqmsalbJe ot t.ho foll :serh·11 cii lhe torrn·ulnna br the Sl111lf"1 In Lht.fr 
Tt:gnlar order, rind lbu.• t11t.Ma Ui tn titu,ly with tr~Ler rrc:drtfoo t.h~ Col!t.t ... hen.ring 
,u,10, lo which ,1 l, i•ropo• 1.1 dev11\e 11,f gr at<r Jl&rl or tac!• ,e,1r,n'1 l~b-Ot, 
Aftc:ir ,.,c.-1nJp)ltLtog tl1l!, lL wu f, urnt nl"C6UTJ 10 make 11nwn cn:rnriiratlve 
t>:uminn.tions o( ,he coa' ... ikf!Mitl or t.he n ii,;hLorlng Statf'~ 1nll «1-M> «hrng tb., 
norLl1c-rn Lor,h·r or our o'llir.tt cnl:ll • th!hl. Then prrri=.dt11 .an ouUH rm, ,!-a-thlg of a 
po.Ir ur bones wl1h" C(_t\·e:tcd 1ta.gnn, 1~n~ anJ ot1wr r1cc.~ry 11rHc!es, we pro-
<:«duJ lt1 L!J• sontb•" tern par: ur the Slole tir lbe ,uy of lb• aoulhom lier of 
eouoti~ and a.ub l'qaently t'Arritd n-11 t rcful c.xa.wl1111lioUJ OT"t-r lbc lbf"("c 1ttuU11 .. 
trn tln-1, rrnrn tbt• liuouri 1live1 10 th0&1l' -c.ounl1'21 wlJltb lJorder the ,;a.lhiy nr 
the 0(1'3 lloioea Hlvc,. cmopri,Iag U,·calur, TUn cihl, Taylnr1 P11ie, Ft«·monl, 
~lil!a, l'u1tttWlltlAW1f!, O&••• l1 •nrgoml'ty, Ad.tro , Adtllr, C"ol0n 1 Mo.1li~ll 1 I.Dd 
vuu 1if C.1,ukf', \\'11ynt1 ao-d A.,1, 1noo,u c.011UUt.:1. fl. W'\I c<m11ldt•rcII or Rrt&I 
lmportaaet1 lhal wo ah,,u!J ko1Jw lhc r%teaL r,f uu, cor.1-fleld In that dlh'CliQD, u 
..-~11 u )111110 the ~pl• of lbe .... ll·rn J>'rl or Ille 8 te, btto.UIC 1be tl&WIH• 
tions ,,r the prr1 !ou 1unry dhl no\ rt'flcb tb•m. 
4 B.El'ORT OF ~T.lcTE GEOLOt.:J 'T. 
lhC Gcn,ral A!ll<:lllbly. Thal lh• Aool<'IJill •h•ll, .. r., ... pro ·lcat.!e, uoe .... 11 
worJ .. \o bit re:porta ft..: are ln common TI""~ aod that be ,iia:1 &l'COll!l~!.u.f r:W 
r hi _.,, with a •lo«•r;. 11 uall 1l;,o l,e 1,11 Jaty 10 ('l'l'ptU"l', from .-olnme o • re,- - " 1 I . r hlication time lo llrne- durln,r tha 1,rogreu ,Jf the 1urniy, eommun ca! ow. or pu 
in lho aew paptn of the :-,11te lrrovl<lcd ll !,all be douo ,. llhUII t%p<n•c 10 the 
• 1 , i " 1 lo'a-·•llon In ttf.-tt'11ce to 1h• rl,arotter and qu•llly of l!tato), en, ,ouy ng •~, ' '' ·- • d m 
lh• ..:,11, ,i..roo118 of c,,al, mlntrab aau 0U1tr nluable 1ub1taucte, aa be""'!" t,<c 
of g,ooul lultrosl aml imf")rtanct tn the )'Ubllc. 
6.,,, r,, ll •h•ll 1,,, the dolr of the f.t"\C <h•olai:1-•I ta c,11110 collectlona 10 ~ 
m11d1: ur roo"•· 1'iOII•. f!J9. l1 'co.ale~ c::,r, 11.1041 oll1u 11,lt1( ra.1 lf!ubttanr"rll dbC-tlVCTt 
or ex•mlot•I, wl.tlch •h•ll he J1'('0 d .,f H lolln"•• to. ,.-11: A.II r•r• l'"•_lmcn.o, 
or which duplicat,1 cllll nol b4 found anJ all l""'ln,rna r,om "hlcb d01Cn('tlon1 
or llh1•trulion1 nr" drawn fur public-Allon, •l••II he J•l'otllcd In Ibo c blncl of I~: 
:italo Cnln-rlfity, A f11ll 1<·rl c,t ,bc bijf\ of iutb ipeclmen• u more ri:artkulnr.) 
• • 1 11 1 I•"" i•cd ln tho cnbloel of 
Cl.CUJJ1llfy ,1m t'COUCJutlC gt-olo . or tbo .:;tntc, 1ft. tO I .-· • h 
Iii• fiWQ .l.g,lcnltunu Goll -"' /,11 olb ·r •~loll,,. 1boll be dl•trlLultd lo. t ~ 
caLln,•ta ul a!I utb« ori;anlzcJ Jna!l1u11ou. c,f I arnlng l11 Ibo State, glYlog I"~{", 
t•nce 1o the late l.'ol«nlty, tile :itate Agricul,ural Colle , nnd Ille Mei t• 
Colkll• al Keokuk. 
OP 
CIJ.\OLE .• \. TfllITE, M. IJ., T.\TE GEOLOGIST. 
low.A CrrY, January D, lM.i'. 
71, fl f~lk1'1"'/I, lri-UWOI ,\I, S/,nu, G<>ffi'IIM' of f,n:,r : 
llrn. ui IIC(OrJoncc "lib ec.:!l,,n four ,,r <bpi r 1<nnty •lhree .,( the law1 
of tho Ele..-eolh Otnual Assru,1,h·, I he! ..,;u. 1ubrn!l to yolt u>y fit annnl\l 
r-.,porl or lhc rr gru or tLe UeoJ~~kal Survty llf the, &at••· t'pc.m your •rprv• 
nl or 1110 h,w rl!li rn>d to, breh 30th, l~G, l r<p ,ire l to the ••r•ltal for the 
rurpoee c,£ hciog leg,,lly q11Alilled, nnd 11J•ri entercJ lmme,liately upon lb• dull.a 
f,[ DIJ', llltt-. I lp('Otnl<d Mr CICUldltr ttiu,1., .. r nubuqne, u my l!cl,I ·••'1411111. 
and h (. ll\15\ vui lllarkt", c,f lh• 81•1• Unh•cr,1hl", u c:.bcmial of tlie >11.rny, 
Tbt Onil ,rorlt. Jooe w ,ta rt."lcll' of the ohlct rnck.5 of the cut,•ro J1nlr of the 
~llle1 rr1t1u the oltlt"!!1L fiaullifcrou.a fQrm11.Uon& lo thu 1ub~carbonlr1•rant1 llmeti.tana 
iocluol<o. Tio!, WM aoco111plW.,,I hy "\Ahlo.- varfn11• locAlltle1 111 om11p1ny w!lb 
my fttM u.sl!t.ant. making DH;uuu·r.uen!s ,u:tl rolJtt\ing 1ptclrnen1 ror ,tnd:;\ •nt.1 
tor !ho ie't•lc O&t,lnet. 
The f•!IDdpal (,1,J<'<I ,:f tlil, retie.,,. WU that ,., mli;bt ol,!alu a, compMe a 
know~eJgu u pOS!i11le of the rail urit'tl vf tba !Mtn"ltlnne o( thi:t Slat('_, In tbrlr 
rtgul•r -rdrr. an,l Lbu•, able ll! 1,, flody with gr,,alrr rrecWoo tl,e coal benrlo1 
tr&lll, to which It It propo•e<I to dornlu tl1t grut.r rnrt nf tach J1>a1 ,n·• l1100r 
Af•tt ottumrl11hlng tbu, It wr., f< un,l nl'<!"""'Y I" make aomo rnmparaliTo 
l!.tamlnailnia or the coal• d•pn,,lli of lb• m 1£hWrlog S1Ak1, and al60 ah,og tbe 
nwlhenJ IJorJt·r fl( out own tn,.l- tlthl. 1'bcn r,rtparinJ ao oolfil ~,in.1'Hng of 1, 
t>a.ir 1.1r bones with a 00\ered •ugno, l~nl ar,,1 othrr r1h • ry artlclu_ •tt rro• 
ceed,d 11, 111e aonthwtsh•rn p n c,r the ,t;.t11te Ly the ••r or the 1outt.ern lier of 
couu•l•o, 1nJ EUbm100111ly carried ,cu corefal •x 1nlr,11iota ovtr lbll thno 1ootla• 
t.rn th: ra. frmn tl1t Miaoa-rf Hh,·r 10 tlao1c cout>llt.a wl11cb heirdt-r lha v,JJ,-y nr 
the l>rt i\lolnet JU,~r.cnmpri;,..r1g D,tt.JLlur, Rlogroh,, TayhaJ l'agij', Fwmont, 
lfilla. Pu1t.11wauamle_ C', s, .~t<'tl1,, ,m,•ry, . 'vhm1 • .Ad1ir. L~uJon 1 !th(Hwn, llft1l 
pull "' l:larl..o, ll't,ync and A i'PROOOIC eoUDlltA. fl ...... con~hle1erl of CRAI 
linporlance 1ho1 wc ■hnu!J tauw U,c xtent of ourc al-llol<I In 1h11 dlrf<•lloo, aa 
..-cu • j u•I to lh~ ptople or u,o "'eat rn Jlllrt or tbc Stole, hca.u1e U,o uawlaa-
1lu11t cf !110 prtvlnu 1ur.ey <lhl not ruch lb•tn. 
6 R:El.'OllT OF STaT& GEOLOGIST, 
Wilblng 10 oee,irnpliili all 1ua1 ..-.. poalblo for tL, ,l •••l•rm~nl of fuel Im-
our 't,-1u.lC1 t: irly,}r1 ~-·r,.h::rn11f.r 1 .... :., l 1:1-1.·al Ol) H!}i.L .. Lt,.l 10 lbe couu1Je11 ur Fmrik~ID1 
Wrl;l(l.iJ.. C•-~noOorJ11, Ilr1,ucock, Worlli and Wiuoch.u.-2(.,, r11T\.llll!! r1~otc r~fe•~lD-
log ;1111.l .n::11:hrn rur dllpt•l'lih1 of pc-rd4 wl1ih: 1 cn?1Llin1ed 1b~ u.atnlna.\1{1IUI LD telj,lllon 
1,. 1L• cool - nvld. r~a~ "ill no doubt be r .. L1od I• ,,.,g, 'lll&nli\.lca'" 01bor P""" 
o( lhe ~ldll!'i 'bo'l rm rea.tolUli IUl!,~t'1il~d by tht d111tith:ir ,,r lbft fJUrfacc in rdllllr.n::i 
10 ibti !'llrtam• of lb~l rei;inn, cllma1t. J.;e, i~ y,·aa 1.b,i11i:M \1• be 11ne t-f \ht' fllotl 
fllTt)rdlh~ li.1r ll!CR Ill \nvt.~tlgt1tloo1 or 1bi llpd, btil.10 whlch, H la rn,1rc~, 
bcyoml lh\.· limtui nf lhu r,,11] - AblJ, 'l.!1•) wlU1ln 1, no nlh"r r.il!I t-:ur.pL wot\O nu.y 
'"' Ol(1'Ctl<1l. 
My iMltud\ou 10 m;, 111-Ji:-lA.nL "·rrc- Urril l1e..!o'uou\d n-pon ln 01~ 11l tbei 1·0-d or 
every w,:ek, ,1,,, 1 ,ulgh< gh-o •be ...,;ult>'" tb• JH1ople t11rough lb~ rnhllc rrr• 
H-501''.J!l l\l lhry 'l'\"t te 1tktJtl,dr1tij, but I n:grct ltl P,Y lbml 1 ba.v~ Tt"ttnt'd on n:r,ort. 
rrom M.w r1,r tor,ro 1l,uu thrn-.! ntPl\lhl!I, la i"On5tquc-ncn or whkh I l:urra l,er,n 
Dbli~t'•I rumrnre lilm, au,1 t.1\..-e aprmhalt:d )1r. Onatct H. SL~lohn, uf \f.itn!oo, 
Black Jl,,,.k cmm•r, In hi, ,1<,.,J. I co111iat,1d my Jlcl,1-w~rk ,mtll the to 1,. ~f 
Nu\"t'tnbtr lut, M• ""I.Ji.ch tluw tha wr-utht-r li,•can11 l-00 lceh:mtn~ to rroteeurr h 
rurLhtr n~r Un• pr1 1,,11, ll·Utln. 
Tlit.'! 1unre ,~mtnlt,t·nt ~":SnllA or tho fi, 1,i.1 • "'ork 1nay be hritfty lit lul 1.11 r
11tl,rw1~ 
TfraL rurm-t.tion 11:.n(lWll M1iimg gi:ologt..t, M lh'J c 1l • 1nr.:»11n1 tona:i:1111.11 tn our 
St.Jtlf" ,.r ,1. 1\11:Ct::r-fl,ion ar 11trati1, or nndl'ltllm~, Hrrn•3UJno,, !&Ody, clayt~y ar,rj ~r-
OOtHl{'.N)ll .fihi\ln, muls anrl cod~ JUH} !~ 1 . Hirhk<l i11tu the uf!p-H amt fower 
Mrlet. l!i~ lu\\ H l\!fl!'?!o nnlr Ls iOutt1 t\.l• ·ng c)J,t-tw•r.l ;i,tl(l nrnbw,trJ nf tlHt Du 
llohrna kl'i't:r ,-•1h•y, and eup,i,b:t, r1riuc1po.lly ci1 111111.lc.ft 11,t Htu!•Lion"'. tpt;cther 
w·Hh the rmtl. V-e.rr llt:~h:. Hrnf111ooe 111 r1 .i~nd a.!IOfiatril l\ itb llu tn, ~mi U.11~1, it 
ah,·sy• uwrt= M lc-sa lmr,ure. Tlib _,,ril'• t:<,11bt.lna nl~ tlJe prn1lt1r\1'e cC'l.:1-boc.t., 
a.nri rtl-t11u1~1t·n!ly filrnbhes nc:1ort1 n.11 lb• t:l)a,,l u11w nb\n1m1d ,n lb 1• Statr. The 
1c.-pf'""r ar.ii1'"' t."frh:fi,l~ts pri11clp•11y of lhneetonrt wlllt. towc lli11e-anltH:!(l ■nml111toae 
1uHl au,rly ab11lc-. h LA ti.Ill kao~·o to 1 xtst :It an u.1...-"rth•11.rU and eu1w1.N1 of the: 
Dta .Mo!nf'I Rtver, llol tn the '011lhwarJ tmd .rt'3LW"al'll t•f lh l river lt rt tb~ • 
wulinnm f1~vt•1t,ptoent of tinLi La.1,dred nnd tc•n-nty • !l\'1 • l("e:t lu ttil•'.$nCQ. Tbe:u 
ara 1,\ \1·ul l'Vliu rarhoru.1.c,eull! bttrb:ontE iu ll1b1 u:rles. n:c.t! of which rml,racu Ibo 
oo.17 bod or r;,"1 )'ti rona~ In '1·• W05tern pnl or the • m,. The 1,,1,., hi of 
Ur.uil.~I c.s:trnl, u~WiHY !.1~t,iw-fog 1\ llun 1w.m t!I' llshJy rru-bon&cffin!I m1uttr, LUl 
In Um form or al1•l1•, am! 01,1inly worlhll'u. Tbc 1.e<I .,r roo.l ,.r,rr"'1 lo 6nd• 
lu gn•11tel i:}t~velo,pmtnt a.Ton, 1Ln1nll~y111 f'I( 1ho No,1~._,,.,.. in lhc ruunt..ks or 
Ail-lltn"-, T11,yl1lr nu~l Puge, and ht lhtre. nt mo!l 1 onlr \IA ,::n!y i.nrlJ,.11 iD thir.:knr·...1!11. 
I'll borh:~111 btltli lk:tn Jrt:O~"l.li'Ltd in mu1it or tho cm!ntli.-1 r-drrrcd 1•1, tiut lbt: to11.l-
be<l l1 r,mnd to d!mloi,ll in l.blckncu tu !I·,,, ..,..t,.ord, W~ill\Ord ond &<'lUth1nrd. 
an that. \n thl"M) dlrl"("t,01:11 ~IHI(! h M'"n 1•s1.."1:11l ft thin l1ttnd 1:1f carbo111-'lteoue: melter 
or no '-"'l'Onumlo nhJf!i, u. U1 repn·ecnt.allvt'-. 'rhtt fl1ftl& tif thh1 uirit.~ n.re nearly 
hoiill<'nhl in an e .. i.-rtr nod ,.,..,orly ollre<!lou, •~ Uuu ,,.,, in r.,..iog rrom 
M1idl1t1n or O!uk. l.o Frtm(1flL nr Pot.tm.wntnmln cnuntff"51 v,-tJuh1 bt\ in gt-olOl.,ll'Dl 
langu"ll•• 001111t..n1ly upoo tho liu• <>f 11rlke, 1!,o dip or all tho 1lral• being lo the 
1ou1hworJ, aod neuly coiochlOJ1i "'ilb tbo ra11 or Ibo oittam•. 
l!EPUIH Q,' ,;T.UE GEOI.OOlST. j 
In llll th•< t~;:lon ort1,e&0olli•Wct1Ctu r1rl or the l:l{r,,t~, c,>mprhlng lb< lhlrtttn 
or (ourt u r1111 rouuu~. TJ!UUt•I, lb~ ooly ft.t'Ct i-.,Hf!t! rock.s arc LJJl;tJ[' fl' Wr:, llJircr 
ct1:i\• 111ckt11H sr.-rln~ wMcli la u .. o detptr vnl1t,1·1 or lla1llr~ 1,.•ruJ.rdy al l1til, l 
toun,J rtellug 1,1po.n 1be tlppt-...;t va.rt. of the lu~·c.r 1er~••. u al prutnL undt.ntL.f4:ul; 
,ullHrd from ,.,hlch point, lbc op,"r au let "Pltlfy <ll=pJ>l!Arf, and Ille l01n1, 
._Ith its r011.J, L~Jr.n.::a s.tcf 1U,l1!.. 
Tt.h d•tum•n••lon or lhc rcl tfrv p,;,lt!.m or 11,o t!MIA of Lbo w ... l<!MI nlld 
culrol p1r\! or lbe 6~,., wblch wu nn, m1,lo ~oowa hy rny 1,1,,,ra durini; Ill• 
i~"L 1e1..1Nn, btru-1uea 3 ru~u.ct ar ,·,.:rr f(roAL ttcooomic lntctW ~.n lht pooph:•1 (ur 
uron U J~p ,n,!IJ lbu lllrocli0:l urlutoUlgrnt elf lift rn fuLuro lnH-;t lg-11.lfon!i r11r r•oal. 
Jt it lrnowu tbo1111h-~ upp.ur 10Tl~ io the Ngi,,1-n re(ur~ ,._., 1,"Qt.1lr.tn11 l•l'J flltlc• eo11! 
Ctn lb-!j Uit~ of th<"J Uh11t.1Li.olP, 1-!d (t ia 1wt eQ'ILtr4r,IJ "'' •rnJ k4~:M • prinYJ~ 1,f 
~v £• tzptd /1fllllll/,tlhwt"'1VA, ,rjt1,iJ.,rnnl-l>tob,at.,,d,ng1.4'1A,llotA, "Fi'<' 
.,,.;,.. 6' 1ft w.,I rn pm •>f /}, &11,, bv ,·nJd,91Mf1'ef ,.,,: i'llJTf"'C/i',tl~~ fkp/A dmta 
t,1{/i_.n,. 
D,uln • the 11roi;rcie or th,• f!olo-wotk., I wrnto rr Utnl nrucles for lha public 
pl't'l81 c-,1,hm tury ,-f IJ• N'!tnll11, in ~t<lUJM wtt.h lhl.\ bw. I lirrewlt11 tt10fnd1 
1 .. yu,1 v,tntcJ coplellOf Uto 8!1ttle, u,lrty•\hre• Ill ouml!er, LO b J>UI ~r lllf rci,ort. 
The dt:21i·rc O I lbo11 rt, at ·"" rrtne:.1pAl m,w .,. .. m or lh"" -* to l,J t ubluiu LlH.':Ze 
comumuic&i.Wu:t hu llcm IV grdt tlJ. t l h.,\·~ Jlrti'.):t.reJ rrom hftj l1J lhur ma.au~ 
~.11irt cc-pi,;, C·I ~ r-1:1 ODIJ or them, nu ~·II\ tl,en1 ab:uc.!~r.:tl!lJ' t(1 .... mtlnf nt"'rl!I~ 
p•1>tr nlHc,8 for vublk' :,J!l T!teoo 1,nvo •:; '" ~ ell co11!oJ tnlll nlll<r P•r>0u ot 
LLu ~Utl!; i11 1id.ln1vfl \ wh G!t lh!dCJ.1;11u; U~W5p!..t,.::h ol U1.o ~~igbb~rlag~•L:,.tc.1 
1,.,,. rrl'qncnlly '"" • ,:oplot1, ,alr,ct• U,erd'r,,m. 
,\ lori;e 'l" .n lty of oo•ter!JI i. .. li""n eu,locted, O<lO&stln;: Clf wlnernl•, r,>9'!llo, 
1o,llo, ~I y,, furl,,, OJ1mplr. ul ht·ldlng• •o<:••• mlnttal mt1offl, &o., ,H. l h~v• ao< 
y.t had tlmo 10 lolly lntnllg»,lo and Rtrlllge tliel!II aollecUoae, but ll,01 111& known 
1111, only 10 c •mpri•,I(' much lll'i., tbiJ tita.tu. ~binr;L b11.~ ucver be:fJru contalnt.>d~ lJ.ul 
al.., numb r or peel nol bo!ore rmntl in llie Wt'lr. 8~nl0 of ~-lilelt an, yel new 
to .ck,•·•· M7 Hrn ear~ will I,~ to 1,.1,i,1 nn,I dlTl\agc 11,tso r,,1J1cllri&.a lo such • 
tn&11otr lh•I a knolTlcdgo o!thdcownor,h p, grd<>glecil Jltl .Liao""" foc:aUO\I can 
""' I,¢ 1 l. rb,l • ntwhlcb II .. 1 ifflhl11 In 1.,,. t.bcn1,-,1 A!I 1,.,,, And i11;'(0!tl• 
,,um~, m11du, art! In th ... hind• of lha d1~mi!r.. ny rcf.crcn1·a L11 W1 rl"J>1rrt, Zwic• 
whb a,moued, ii will b<J ,n lhRI 1,u ho• ,•utaed 11r,,,n !,I, work wllll Ill> cun.,.1-
n, .. ""'' •·an, wbt••h give l1"lllllao oCllit• motl I ll•faeLQ17 n,,ull~. 1111 pro)lOotd 
lo ,.I vuto • cna,ldmh!o p.trt or lite Umo dur!Bg lho winter month& 10 lbo critical 
lote-illgaUnn (lf lhe1ei collecti~ns. o,n,J w1J1.m1,,ur II rn~y ho n~CNJtry 1,, •~can, t11 
11,o lltit~ tho ero,lit nr prhri~1111 Ibo o l1\wM11 th• rn>ull• 11'111 110 publl,lml ID 
'""''' nl tho Otiootille 1,erlodi~r t,f [l,o o,,untty in ll4YADOtl or my nial ••Pt>tl. 
Ml•tthla h•• be,a jl,,oo, Ute spcclu,eu• will bo dl,trlbuJc,1 according Lo law. 
"h• F,-enlty or Iha !l\&lo Ualvenlty bun g0Mr<111oly glvuo m,, tbo free end 
f'lldu_ Ive u,o c,r tbtlr l&rge cahintt rtimn r1 ir an offlei-1 and fn which Lo ,1ot11 llnd 
arr•ng,1 tho o:oll~llnn., The 111liro1Ul=mr~nlaoribe IJIIC give me free at<><P 
lo tho rOOortla ,,r lbelr .,,ney•, aod offer ma all f&<:llill"" for lovetollgallon lhal can 
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IJe d Ired. I 11n fll mncl> Int r t 
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er,nivwJ, nt t11 the mori- cluhorate an&lfi!IS. It will he lmporl1mt lQ 1n1.ke ,n'J.tiY 
fur1 IJer e.nalyM•. in 1Jnltr tu au-u·~tn v.•11 lLt<r the rne law wlll hold A:ood for 
aJI fOl'rll ~ll\l, 
Of new 11aa.ly1 -, the t,)Jlow-ial[ hs;e l cen u11dr: (t~t) c"nrrnl lal from Y•. 
P)tfl!l\flt, llt·nry t·oun1y; (1~} c031 from Th:ntonspoli,1, Vitto Buren cnun1y; (12:JJ 
rte:,~ fmm N',!nr,, ,Jot.0100 Coa111y; (lt.~) 11r.a& from .M'50n Chy, C,·rro Gordo 
couutr; ( l!?'I) the N1.m1" C'>ndtnsccl 
IY. Mrsr.HMA 
r.tle;Um~.. 1'lw fllru.~d1:uen11 Ltruu..: hi hy ) on fl'c·m IJ'orl Oodge p1ovtd lo be 1\11• 
\dJ:ti~ 1,r ,'4-lr•lUti11 tar Ct"lLll ti~, wbkh nc, t'lrt1ing 10 Wliluu-y llH n,,l lff.-r(,rC bei.!tl 
rcco,nlz,J In •••Y 1, ull•y ", SI of Obm.- ,r,......,..rfn llq,••·t, 1"'11' 1 I:J. 
(},r11,w1. ~'"- 0 !!1f natl &5, Crom Uubu1,uL•; .No . .2J from. l"ort Dodge~ lbo 
J 1lh'r wlaltc1 mul ulmt#I ,Mm ·~,:i, pun,. 
J:1'71~• ,,r lltur1 •'l'ar. Noa." a11d r;, rr,ru Hrl'fflt"f tut.ulr; Nu. 7, trom Dt..-eator 
r.o rnty; ~o• ~o. 4'.!. and, tbrr from Dotntflf. 
nut;••, ,l1Ju11, c/ J/agi,tda. (l\oa. l&7 and 168) di,c, ,,rr,,l l,y you some 
, ca~ 11gv nnr Our:ingtc:in. 
Uilt.,1par in ll'UR.llr ,·arh:lla. a.I l), ltl, nn.c:: .tooth 11tar: grodrs frofl\ ·wa,·erly I 
Hrcmcr c only: Nt1. 17, the nme w,!.h llrowu l"•r t.•1)'Hriug; • ~,,._ :TJ and ~B, 
Spara. llQi] ntlit.•r \:&ricdre from nabuqu('I; ~QA. 2 llDll 31 ,A,.l/1.Tdb>aiU in fine 
rt1l1mrn r nrn'l.~• rmm W1vl:1ly, Ilremn c,mn1y 4, ·u.,. 00 ani.l other, ll-"tk Mnk, 
rro•1n Uub,.11pw; l7j. Otlg-to<4h 11par, from Jn-.·n :Ft11lL 
J/.J,a~,J~W. Jrn, l1teu rom,e in 1ltutlrhe, c,n ela.U. fruin ~\U1\fUO-i'ill, (Sn@. 1a :!Ul•l 
liJ DJl ci1]C11ru-11ui1 IIJ)i.MI fmrn \'r01\.\."t'tly1 (No. l7J llD~ !own F'·lllll, (177.} lL bu al•o 
bef.>n 1!0101'1,,,1 u W1J (00 HI, 671 on<l l'yrolu lle(l7) fn,111 Uubm1or. 
lmo, r,,-aJ, nuJ l,w1 ores have been rc.c-eiv.:11 nnd tl-.:errulnt.:d, l111t .oo1 yet 
lU,Jl1rz 11, 
Th, line cn\le<:ti11u nf geode! from nentnn!(l(lrt 11 bttti l>"rll&Jly iuvt1Untcd. 
1 lio fnll lnresUgaUun or tbio mlni:nl - 'c:,I IN!Murc •ill rtqulre mucl, furth<r , ...... ,. 
The If•• lmcn No, l'lt from ReJ J{oek, U rlon eouoly, will prob~bly prove lo 
be" n1. w min r11t •f>'clt11. 
A ran analy l ltl'I. b(v1 ltt de 0-.t cay from Iowa. Fn!J1, No, 201~. rt!lnarka.bly 
tnuc UJatly clily: ... ~o. ~ l, • f!:e clay c«mbl11tng 10me fi nahtnm1t od, nnJ w-cll 
••lapt('J M ,·11duu1 kiuJ1 uf r1:ie poltcry. 
F rum 1l1e vurk alr1• dy doof", ho.th i11 rcgnnl lo the m ,terial eollt"Clc1l ln ti.le 
6tld1 ~Uhl th,, 111 1ulr In tho IHhMJ1tory, l way ,·enu1rc 1t.1 pre<lk1 U.1a\ yt)Uf Bo al 
rrpn1 l will conl111D I'll t.hspler nn 1.he etlentille 11,nd ecc:rnmnlc min1:ntfo1;y of Iowa, 
r;U1u,Ml11.g vr Ll1e rnult.a of ln.tuth;aUoo.11, hit.he r l.o m1!y tJJtrely ec1uitnl"nted. 
m·,rr.\ n :c1 m :,,mcirs, 
CJ,,m/'.ol. 
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] 0 l > 
111 r ,r n n<nlh 
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u l!EPORl ot' :-TATE GEOLC! ;J,-T 
r.111 n , be uJ t,, eac.o11".re, th.o proi,le In plfflt t r,;ety or tih kht,l"i nf our a:Ltl,e 
Ir ,, ""' h I l D w trn~wo "Ill gr.,w u lhrifllly pnn pr Irle oil s a1.y ,..bore 
".Jae It i to I~ rrgu·lte i u,aL tlu\t would n'1t aUow the arnm=enu•11l nr lhe r t-
l<r roatala Jin lh "'c lrll•n acrordln lolhcnr ,,.. ••• d dotcunrd. ID ,.,,J 
• r &M,, \ht. autJ l D11tll111r la I m tba onl r t'l1 tim in w111ch lhe n <rYati ns 
wr-re mii.Je, or ■ ,rding wltb UHt 11ro~tc11 f t e work. 
,., be lcn•lff" rtAdtr wl l lbn lln nJ Jtp(1rt9 nr lb 
tt1rw·,> lo tbl! nn 1! ,01 •ot aoprnse 
lh l •• lac pl 11ill or pr.Certn . 
All m·,'ien itw arn 1nnr:. • ln uu r c h-lDg 
u, ' rcntlon u ll, P•l""• or ch!• 
t iulr .:n pubL 1,1 "of"hlch 
a ed. J ta of COTil'M!! ire l\nal rt"port 
ID L adonl farm, lu y r pen 1tn,J 
I ~~-~~ 
c word• ,,r pop111"r 
1 I 1trotture or our 
• r b"1 hue "·ith<Jal 
dot1l1i bttu r\Jrrn ,,, r 1 yus1 aud 
now. tin~ their 11, tn,, lo Lroatl 1.ie~t,, 
lying lhe oao aw,~ lh• 1nrf l"e. 
lo !,,,.. th• rd r or patlllvtl7 lmple, 
bttlin.c 110 grcal dl- tori.w , M• btta the 
I r ttg\,n._ or our rll<ks ar 
,.ri•l e.,f<,m•1 1110,t, le:, clay, co I, c., 
fur " or n. s:eol n the co 11 ,ID, e h 
llcl wlln bed, of """'• n a••aUDod rock, 
whtl h or ii marl e orMn ad 111 In WI letter lo 
lbe C(irfl":ct Ohl\ ( r bOl. 
are ruuml h> Cdn'•• 'l 
r,r b i, ttd 
flo ra ri<Col II In 
lb It la glr ..,., 
n b ~~ -
n • the fo r.,rnu,tlub.l we ftre 
t.ble tl,c •• ,. on fCO Ir Lui A 1111 II 
1 rt d 11,I ,spoted; r ,rtht. ra onc:o • ertaln d, i• 
foon•I In all a .. a lo b n t&!II an,1 r li•bl ] alnJJ ,J ar dMded 
lntq c1u1!guon rouf1!1 nd ••rl u ly nawod lu ti•• or ibelr rcla• 
Uvo ag a, t IJ>wer ~llurian, L'pper , llutltn, U,ST n!~ rou,, , o.; the 
1 w I In lb~ Ti I, lng lho old t, n I lbe otbc y or lalor 8111J I lcr 
nrlgl11. The 1trol~ or our !•te do not no,r llo lo h roz ,ntal I' lti n. 
If t~ 1 ,!IJ ,.., could !Ind lltlle mor lhau lhc V['jl("l' 011<1, t,ut 1,," cb 11ge Jo 1ho 
Rf,l'OltT UF ~TATJ-.: 11.0GI.ST, l[j 
, to lbt urfat'e U 
on .. : l 1tr, wbt tr! 1 ha 




' So riot nt r IIJi«! 'faft nos--
tonnl , pt Jif'lllrd a rlN uf 
lhdr .\n w•II, 1 ·• obl&lnttl 
• 111011 ~f I !rot 
1n!o(i, ,1 rhan, ten, 
.. ~ 'l\'t-rP. r•rt',,Jou 11 
·k • lht)' tm "' 
lbfl' Mn , th n. a 
l,11n<'Nfd ,rnuhl 
h.\ t'lrt'flr. .ronl, 
'll1 rrc, rt u Ibo <'UUl,I 
li&ve 1""11 t>r , r. ek uf tho 
, b tarbt.,nlrt fu11111 <tr tho 
If ug h1 
r •n, tb11 lu y fuUJll 
at I I a J ltlll uroo 
wblcb lll•y r tb, jr, ,be 
~ u lu~ttttn would lua1'a be. en oLIIJC• 11 lo pa rco many 
l•undn-4 ~ , DlA-'IC 1.trall l.Jc(oro 
llu1rdrlll n ,, 11t)* 1•1'1uruy ¥<here 
lb,y I 11•11111 tin • I ,.1 lh S" di11 
or ~ th,· f, r,u II• •I ghl I n •I 
p,-tcrplH It! lo the r r lu n1L c r tr 
lhe e atr: nnd tLt r whh on ep ... 
L;1111. l..r,n ri I 1'1 
• 1 ,~ Ut'at In l11tt.. ti 11 r ., ' llr 
the , ~i.n i rm■ L ,,u. 
w,. b we M•o ,lh \ .r-crall lb11 
1tn.1Jl1"I '" k"' ~IUI e "'hnl P 1nbr:m 
b '""• •• f'. r II! jQh), "liJ 1•0,crcJ 
1l.~11TU.111r le lt 11 !I vcd lo 
"<I a1> alru \ n•fon u• gl IMl llrly l11w b~t 
1,otiun lo lb aouU, llnl, ,:rh.1tl1n1 "P 1t'I ,urfAA·r porUou• 
16 IIEl'ORT Ot' TATE G1:t1LOGl~T. 
ol \he lbrm&\i,,ns l!(>OD wblch II m rJ into •Ln tlnomal ti \ lh•I now c .. t1tutu 
onr II and 10 II, n,I ,rJ,lcb nu11· CQnN \h,,.. form Ii n Uke • rnon11, ""lhat 
,re a 'dom to 1b•m in place u 111 "hen lhry b•vo l hued l,y lho otr"1lmt 
wb a 1~7 wera cnlllog ul lh Ir own ~alleyL The cranlte llonld ns &11J 
,o r, m,uou In all parl ,.I tb S Ill 11·,rn hron hi .iown ftotu •be uortb 
t,y lh• <!'111 n , for wn ha• no 01hcr gnnhlc r u ,.hhln our bonlrr,, anJ 
wllh tho IIlA trl I 11round up by lh •I. rt w r 111i1«l lntu11 h•I r l'lloOI 
th,. urf': 1 calle,1 "drift" t,y 
1,lllll or r glon, anJ 
lt'a 1< mrtimr /oun(! 
In lllu drln ur d lo b• rcJ J 
ti brro loliia b.1s.o1 






• m DI 
tu I or 
but 1uh-
\\e lJ , •• 
aow mu b r r w ~ 
dlrll!ooa. 
m,cr,uccu 
c.-qa In x 
lhc wb I o 
crn bod n, 
rri;ton Ill m 
Tb •lowcz 
mll In wM 
ur lO\'"D, 
th m14'1 o 1 
dlrt'CII011, fr 
,rb •~ d 
It, out-
Ile o I; tbe 
I gc oulller1 ~tend po c pLlon. 
To ll C IOUlbwarJ ten l will be 
lua.nd by alnlung 1L I 
Th lower c ,a' •m d! or r t a t,y ru lhe 
nfil'ORT O T \ TI:: GE(II, Cll~T. 
1:ar 1 ""'' lo l ur eon In aome wor . 
tde • a oaly n11e bed nC I, lbt' 
greal 
ly or .i,,~ ,n h !es, rloy nd 
1nil•r 01 lerl lo, bol hat more 
hf11ltt co.-.1 • ineuura ue co • 
Dlf alope b fuund tu react1 A 
~ Nlit·r ,, la t.lJlOil 41 tht.re. 
· 1e mtdJl..: tahd ur1•tr ru ur 1(1 
thr aontli d utly t~ptl't lo t<'ad, lh, t'Clll· 
tlmt111lou ~n th parL or lbe t&tc ... 
I 
oun,1 In • hi In 
I their money In 
,.l,en ll wnt b,dunr lo Western 
Huwetcr, 110 om irwru frnm any 
«I• nu ,lmu b,1 •• ••1><c1tJ IO be 
!Linn I &I Ill< rdous u .. ,11 u I ··•·~·- , 10 
c mme1 ro sue , r lbr ltrn or no lbcrn L,ord r u( 
tho t1pprr Cll' u er .. ~. y In the or.t of D\camr, Clarke, 
tldl-"111 and A rut ftl thote t"lh,18 II won J encourage 1lmt1,.r 
enttr11rbc.t •llll w lW rd. Ytt we do nut kno\f' tbbl 
the m• tmnm doweloprntn! a the ca1I 1JcdJ w~y n I be LO 11,u we twuJ or the 
IJ lolnea r ,er region. 
nrtcn u~ th• 11 Ilona by le\t,r 
on rlo Ct.Mll li, (HU', tanclatoot or 
•oo•l Uloa•om in1tlt'atlon t'l( tbe 
-rb., i,-:trr " 0 it not used b1 
r lo mf'llll the pmenco o( f't r 011tle or iroal 
or impregn li og Iba 1!11111, 
ctrned it 1rnoun\1 nnly 
tho COAi it cir, •Imo t 
In• rlAll • s osldl:t.ed r c,,11 with th 
wator ,.blcb tinoh haw •m. Dal whit• lbla la true, oibtr 
IU'at& Lich h1.v1 1.10 1k • lib c-.1 1, o aL time& a.re ruund to 
ntaln lhUl ln a tm\ r '1Jr nli 1imtl11t ApJ raa.1·ca at, 
llie surface, 
A lo Iha n:laLl•c pllllllon of e'lal•IJell ,-,flh ubcr &tnta, 11,n ,,,lo la 11,•t • bed 
ol cl•r, commonly lied lll'\!•CI , w11<lerllu a I ,t of <0&1, wt.lie a L4td or hafo, 
on.en ..,.11 1 tone by lbo people, aim t alMJ• Otttl/,., It. •melhnH, buw-
tTrr, hndalonf",. or liinctton , h btcn foUntl to rat up u, or tu um1erUe, • 
bed of ca&I 
la lh fullowlas po all lnnu • I l b rd,.,., tu •llld, und rllu all 1ho 
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c,,a!~tni··asun• 11r·:.iu, 1.nr! ~nf·ilt.h whkU il it. uteh,a hi iocarcb l(ir coa.l. Tl1(c,, L,, 
th"' ,nb-c-lll'IJ.:onifcr lhn.f.':E-tonr, llll•J h: tu,u11.n)~ flhur: 1I lo 'tw-hrng tu tluH d!,•bi • .,o 
whltb l~:t'CJfo~;i.111 h11.Tc n1med 11,e ,t,,t. Lo11l1 limt:..,lf•oe, he-cn.u!te 1he ~ltw-e I· rruktlnn 
1~ Wfll t-.l'f)O&ed nr-trr Uitl.t rlty. h I h,; 1m menu':' un·aut Ll1tH Hmr,Loul! ~ ou,rcr 
ru,1nU ttl~fC' l11,· t•nol f, ,r tb1. nr1fK•r e~Jitl • UJC,l:rtlh:·a l!lft iarg:f"i)' r~•1npr1r,lli) t)! lime-
J100(I I.tit.I ihiri gnu•ni.J nrr►n1.rn.nec, 1,l' 1ht1 Hick ,.r lh-e::ot' hn1 lmi1.ttb1L.«~· fi1,tai\1lon-1 
'il tiftl"n alnmM hh~tilic•I. yc.t wbll."n ru,c, ~1-1lC-l)t1lilnlrd 1tlYI lhir ftJflUA whkh clu1-
1.CU!Tbt> e-"t•l1, h1, waU knqw 11dtL.oul b-e-jjit&li•m Wi1ho14t r a gireu t!ipn,rnru hdong, 
abovo or ht..,low tho l'irutlucUh~ C.H) 1111:.11\lu.n-a tim·e thf'< Jowc-r con.1 • nu.:.Ao.rLB 
('!1H1lalii J&.Jmoat. OD H.1-n·•~tUl'lP., •n:r ,mcb :ruc1.t fi1uw} i.t.1 tht•r nark111, l,1ro11pit.•t1 by th1l 
rorm1111tlon,u f,1r i:lhihnce lllh:uig Lh1t1 00111 '.\foim_•t l{ivrr, m •• nlfui1:&l e1~rlah.11ly l>i!! 
rrh..-rrt:tl h} tbe u1b- t'Arhuniferoo11 r1 irmalina i k.tt•c~e lhe >"1lrt·tHA1·l!l1 ln 1.·:uUing ouL 
1htlJ' m:to l'111lflJ'-'i h_!U'e lt1re1t tbe Uml"~lnne nJtu ttit.)' l,11,J CUL clt.ar th~•Hgh it.he 
C01LI- ln~!n1rrf'I ~t"l'tllli, Fm111 lhe fatrl 1bi.it 11:t.t~ lhm-.ttlmt: i• f•• ullen L'Xjlrll.-('d ~r:1.:r 
lhc M.tenm~ \\'Ll[tih nm thron)!h lh•, rlo"f!lnn 111:"(' lt•l~1l by the lthYoltT <lOnJ mL·tt.!!Hrt·f;1 
Ult tvhhuH U1at ni:. n•ry deei;1 tlllnlng 'IA-IH be rr"'tid!ih• ln 1lat mg/on, to. atd Cl.ll 
1110 co,I th•• nltla lhtro, 1,c,,~u,e ull lht• to,\ lying •Lot•• Ibo llmcoi,,us w!II 
ll!IUllly lt4!! nULlfoeJ by drtftini; luli) lbe ~os;r-11 nr !ht, bed• wblch CJOp out J:ll Ll11= 
!!1dei of th-1.'l vii.lh:yl!. Stdctly .llf\'etk\1:1,g, Ui,:re 111,re uo tnd1aa1tnra lhl!.t n.t.a,olUfi.•ly 
pro,.r: lbi!i pr-i:Si£lDW r.1f t,o,11.] bt•oea.Ll.a ~ny glttm 1!l1riL_ lrnl elf.let c••.tl l11:t'is 11.rn knnl\·:n 
to ha\'«t \l'll!r,t eu-ml~foTultli!I t"Jltsn.L hr:oeidb tha &ill'focir,, t..ndi t.q lie in nearly n nni, 
form p1MP"', 011-, 111:af ofl:1,.-n m&lu· very a ~1i ... factory r"1lcuh.lion, fl.."' to h1 pn~uc,q 
ITT' abe.ncf. T1m~ if & 11:,Ml nf eo.:d ill fimtJil Ct:Opplui (rat In ~,m, Joh\~ tlr Ii v·11lfoy, 
ant tnl)' 1:..iL.)c.1ti rn ilihl lh_. ,,~mr. hi1:1J 1:;ru11J1hl'U· 01n ,Jr 111, •n~btor th.1~ l'lf it i 1~1111 If 
k 1hn\lal' l'ltK>tart th ,iJJ.1 b,.;: (,run~l In anolh~r ,.~llrf'y • rui.· mlll:'1 d1.atan11 h 11 
1r~i,,u1nttbh.l; ln t1111,p ,. •', Ill nur (!O~J .. nt!1ltJ llit ft•·111l. thn.t, lh1~ 1111.i'I) ~l"fU'Jt1Urr$ ;1,r .... part, 
or lhr- UOlO bl!td, cl'Dd l,1111,l it ~pt; J.!i1ntlnrJ1Jtta h~Ul',ll h Hu, wUo!t~ illlPflll ·dl•1'te "]1"'11rti. 
1,u.-l J'ur01r-r, tblit h u,·,y lj.c n4'."!1m l Nit llD- r-tllm1,~u,.l 1h ~th l;y lfi.ln.klng ,. 11hl'llh dn~·1n 
t-0 IL from U10 high ltuul bet-wt.1.•11 !hi!' ltl'•1 r·,1U~y1. H ~I Ito 11.i(M, h 11·ill t,e Mltltl 
ftdm Whld h1l!:I bo.:c,u l.'UJ lh1,t tlrn gtiolo_gh,l li ijhf"J l1'J dr~w a. Uc1e1 H~ le 1st DNUo:d• 
b.l:l'Ht1y, 111,uLl 1d.y h t.f('ly,ri",J thh lfoe ii h ua1Jc,q: lo u .. plMe. C11r ,1.:H11l. 'lllf'hi!~ witlliu n, 
tbtrt'" I•. tC.'~~nAl>lf' r1rn~r,i-1cl 11r nmJ\ng r:'thll 11 
~l111lng ID our l!(~!e wlll ah,·•J·• bo m,lol) c,,,,Qo,cl to co,1, 119 •Ill ho tt•·n by 
rderrnce tn d,·acir1ptiou:t ut lhi, e1~.-i:n, taml rJrnnu:t11r n! Out cmaJ .. flcild m1 th,! f'nltow-
lng p11,gp-s. N1t;d lo hnp,.1rl.-.nr•lf'.l. ounH~ 1:w lm.ui 1n1nt"l ur Upbu,1•w.wl,ich a.Hl1ouftJ 
,·rr-ry l-mrinrt1n,1', nccl-ipy I vrry 1hli11ti.!;,I ,,r-tJ~ Th.-, Jlrefi'1D'l 1,rt1tr1,i:rt Lhtd 01!1f.'l 
mlnPr.1ll pr,ub-li~nnc-cs wm be fo11n<l 1n 1,M,)'ir.g qun11l•ttai l!t nol tncri-url\glr,c, Ucca~ 
1i01111.I tUuseJ 111r11~t 1m11t J~po,lle ,1f it(UL ,,r~• 11.rre riL-O• fo1111t11 hut nnnL• ha.Yo ,)'ct. 
hctt'I di.111cnvc.re.J t!vit wU1 w11.ruul Orn t-r1:~1tm, nr ,1 furn.~l'.!t'-, 1u1.1l tWfltJ U" fl l\'Utl 
ai:,. 111111- woriio II Qn.r norLbrrm and enuo, ... m, n,itr11~1il aru built, ir,riu rf';I int U1u lrrHI 
Moun~h rt'giou In MJ.ata\Ui wm1IJ d1rnbll4.'1Hi b~ brim~hl la~n llJUU.1 •~bcu.ply Urno 
'lte eoultl maour.11c-\uro \l fr•Hu nur L,wa le&rily ~,rrUll. 
lllTllUl~IIU'. 
Tbr artklef nn "llnrf•c~ O,ol•gJ .,r W" 111-Jdlo HeglPn ur Wntorn lo,n, • 
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*' The Ge;uh1g;y of lho l!l-.ef•-rmn. Hirn H.!<giou,'? 11.Dd the. report Wblch benm b.li 
n1.11rue1 rll'o uu.~ wilfk or the A.11,!!J111.:w1 T!u~, artJcles oo ""Tbe1 F'ueJ c,I ll1w1,i" 
t-t lValt.:N or Icrwa,...,.. u R.o-r'.U ,i,f [oWJi,0 u V1Ju11Uuo, com:r,i-o~rtlon. and pro:dt"Q11.le 
1u:u1l_r•lJ or oo,ds,"' ._ l[ln,ttrJllao DJ Jow1,,·1 1.Dg~thu 'lfilh lhe repurll;!. wli.it!L. bm.r 
hio uGruo...., 1.b, .,.,rk of rho Clltrui,1. ti.JI Ibo nmol.oln)l' m,uc.,,r I• by lh< SID.lo 
Geolo,gl•L A, u,ual In ,uch ""-'"", oAl'IJ ar1lbor l.t lo ~• <:<UW!lered d ..,,poo.u,Jo 
lllr bl• own work. 
8 URY F.Y OP C'O lL 'TIE::5. 
DL,1.CK u.nVK A.ND OHEmm COIINTJ£,!, 
l.n April ur l li6, 1~hilo m!Lking ti,~ ex:iruiuation.~ rtforn•l to in 
the prooeilini; r~port, a. eommuniC11tio11 wu ,out to the Waterloo 
C!u11rfrr, whluh Qout:oiue,l the fnllow·ing pnrui,<raphe: 
"'fhrougl,onl the aorlhen•t~ru portiori of the St:.tc, the pr,;-
vailing ohnrnrt,•r ,,f nc:irly 11.l\ tho f,.no,itions is magnL,,i,m lime-
stone, which cho.r,,.ct~r e.1Cteods tn tl,o U,,·ooiao rock'< of your 
county, althOL1gh the same formation in ,Tobn,on e,,onty, ~r,.l else-
where in Um 811111•, iH but ,·cry ~11,;htly 111ag11,••ia11. h is a well 
l:nown fact tuii.t rocks quito 1·:irion~ iu their cbernicul co111p1;,iti,on 
'll'ill 1,u·vorlll!'fo~s rn~kc•, ,rhon properly prep11re,l, cxcolfout hy,h-oulic 
cement, 11ml umong tho ruc~s fro in wl,iol, this cnuen\ is prernro,\ 
11ro th•i· very ki[III~ of III g11csia11 lioie1ton,~s which ore foun•l in Ilic 
nord1t•nstcr11 1♦0rlio11 of tho ~ULlc, Thoso of your o" n 1•iei11ity nre 
a,i "ell \\Orthy or n tri,ll fur I.bis ro&11lt 118 any k11ow11 to ml' in the 
Missi. ippi Valley, ou•l specimens wcro collccto,I from 1·uriou quor-
rie• in your region with view to li:wi11i them 1111,llyzcil 111111 te. toJ. 
It mnij\ bo n•m1nk,•d, l,01H1'rr, thnl the ouly rclialilc t~ata an: tboso 
y;IJich m•y l,a mll<l,· Bl an or,linary limo - kilu, liy !Jropcrly liurnin~ 
the rock, u1al afterwu,l griu1li11g it t'(f/J Ji,1r, un,l then by prnotical 
trial or llie aubatu.uce produced. Whrn iL li.1~ bae11 1fo1,,1·minod that 
any rock will mnka tl,o cemrnt ilcsir<!1l, tho ncce'"ary ei ill can be 
readily acquire,! l1y 1111y one rur 1,r,11lucing it ln nny qunntlt.)'· 
"his tho i11tuutio11 of }fr. :llcl,u~~, of II u.tc,loo, to rnnlw eomc 
praetic1l lCHIS of the magoeijiu.n liwe~touoa ,Jf your 1·iciuity to which 
I luwe rorerred." 
l\"i:hin the last two mouth!, :'tlr. Mdgooc informed 1ue thnt although 
JIEl'OJIT Ol' ST,\'l'E GEOLOGIST. 
11 prcs8 r hu,iut-Ss hod prJ\'cnted liim from malting tltc proper experi-
menlF, '.'>Ir. Hobert ll. flrnwn, c.r Wa,·,rly, I'lremcr county, ha,l be,,,n 
cnllol11ctin"' :. ee-rics of e:!perimcnu with evi,leot tuccea.. A •hort 
tiine afo,r~,l"l ~Ir. St .. John calle,l on Mr, Brown, ,,ml 0\,1:iinetl for 
lho t-t3rn eollcctious 11 foll 1uit~ of sri,cimcns ill11~tr11li11.:: hi~ uxperi-
iurnt•, a r,,1 from w J,ieh it lCems nlmusl ccrtnin lliRL ho is j1J11t up11n 
the eve ,.r romplote succ~ss in lh" tnRu11fot1l~ro "' hy,lrnnHo cement 
or oxoollonl ,1udi1y, u.ltl1ouglt tlrn practicnl uist of It.~ uso m1un be 
urnd~ J .. ,foro mob ,. ,leci,ion oun be giv~n. J n view of tho i,m,rgy 
with which :\Ir. llro...-o is GowlllcLi11g his experimc.11u, we ruay hope 
to know the [u\l r~s11lt bernrc the close of tLe present year, 
S11nilnr r~feronees >fere m~de lu tbc ma.;uei;iur, liroc 0 t1)n<-1 in lhe 
vicinit)' of C~1l11.r Fall•, in n communfo11tion llbout tlie snme time te 
tlio {'•,/,ir .F:1/11 Onzt/fe. 
\' crv litllc time wn;; i:pc.nl in Black Un.wk county, but il wa~ 5<1en 
to be ~ell 511pplied with huil,lin,;-atonc, brick-clays, foreH- wood, 
u:collenl water, almost nnlimitr<I w111~1·• power, "od M to it.a soiJ, it 
i, alrc~dy hi,:b pruuc ,1 b,·o i1 iB ,aid 1h1.t it is o. put of the V iilley 
of th~ Uodur. 
f)ros~ing fro111 the l',•d4r to tho fowl\ rivel', tho extreme 11orlbo11al-
~iu eornn or tho C!Oal-fielol wu vi~lt1•1I, in llm vicinity of Eldora, 
IL1rdin emmly. r,oinme11d11g c•.,11minlltfon1 11t Jow11 Falla in th• 
11,,rtl,cm pllrL of the connty, 11,e follow·in" wns aoou after cnruwuui• 
ra1e,l tu the lou:,1 Falu • '.11li11d: 
'!'lie rocks c.r("' er( nlong tliu river near Iowa. !•'alls belong tq tho 
lowrr portion of tha uu- rnrho11if~rou1 gr11u1', an1l arl' cun 'lu~nlly 
nhh•r th~u, a.n,l bolow the c,1,1I. St1111,iing nt the mill in the village 
1111,l lo>',king ocr s drn river, you will see that the str!Llu ilir from 
that p11i11t both ut1twsl"d am! '\\'~Blword. tlwir moat clevatc,1 point, 
which gttt1logi~11 e~U an allli - c!inal uh, hclng juet 'll·hcre you stand. 
'l'h~ ro l.w,H,1 ,lip ,lo~e 1111l pn,lu,bly o~'ttn,I r1r, ber,,rc the· 11tr1111 
gr~,l.,,lly ri~e agni11. Th,, wuatwar,\ tlip is Jo groat that 11, littlo ubovc 
'l'nlLou•~ mill, dtr~o mile~ fri,111 tuwn, all tbu stnl.4 which you ca.a see 
in 1l111 l'ilh,;c h1·e passe,l m,a,·ly out of sight Lcneath tho river, and 
hegi11 tl,ere to rcoci,•e the Mui-measure ,leposila upon them, but I.hat 
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any COAi exi!ts among ti, m, r ru in to be ileciJe,l by boring or 
ig ing. .My opportunity fi r c. an, ing thi locality wos not tis-
fact ry, Lut ju1ging from t!ic fact tluit it i ju t 1111011 the borJ r of 
th co I • Ii l,], 1111'1 in n 1 • I J pre ion, aint'o th Iowa Falls strata 
rise an I appcnr again nt Ider,, tho 1•ro p c for ob 0 lling coal in 
paying •1u 11titi at or ue r Ta!Lolt'a mill, nr • not b Ii niil t,, be 
promi i11,t. 
The t'IO o I roximity of the E!tlo al, how ,er, · tcnce 
of the large bo,ly of timber \rC twar,1 of Iown Foll , gr at 
ny other to,rna or the date, u np1,ly 
ng uni • 110 11 nc, 
to II p th r rent 
g nt Ii hich, !igu• 
u tod e rth just 
a th n do" c d prived 
you of upon your or of the 
011th rn p rt of th the trnt cipo , the rirnr 
in the ,·ill•ge aro o ,1 nnd compnratircly pure lime• 
tone, all (1f whlcl 1im<-, n(I ny of which furnish 
e c !lent II rac f,, rou h1 frngmcntuy stone of 
yell · I , anJ 10 tue ou waril of 
ili though tb y loo n11d re 
frc') o is probnl,ly oxc pt 
for rl tone i bt , thia i 
not 




l I' to t 
dire r, but ti h 
i1 high! ·1y, con rnblo ircn 
an<l omo suwl, can l,e r as t ·1c:11nboat 
Rock, wlll'r they au,1,1 nl n,1 the c ai.d tone 
a 11dde11ly make its a1,p • 
Witlun a mile f th1 lin,t oppeuance of tho nd tonr, it pr one 
a perpcndiculmr front f omo v 11ty. fi a fo t on th loft 1, 1' 
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or co I 
tho r i n 
rlie a aur~ cc 
how far the b d 
h tho qaoh y o nernlly 
ken h II, erlying 
Tot vi w or I t the 
111 
lne, r 
,fl: r ut 
It i ~q lly . to prove in 11n r, the 
l"'.,ion t th on1hnnl to I f about a 
mile in ach tlir · no at nll impr" b ,I of 
t'O I may b Co •'hlor , but tf so, it 11·ill b 111 a con-
id rablc depth. I.here, 11othln • n I, !mown ftf its 
21. UEt'URT 01"' ST.I.TE Gl:OLOGIST. 
Ju'1gi11g from the inJie:1Hon• obsened, I Will! led to belinre that 
Urn beiL pro,pecl for obt:lloing 001d in this rtigion, is fonml nlon,:i thft 
ldt ~auk of the rh•er, frow a point somewhat west .,r Il,1ckner'• 
mine. to 11hout " 'l'lnrt{)l" of n rnile below it; bot bm-in;; nt various 
poilll.s frmn ,,. mrl~ below Swamboal Rock, to the mouth. of Pinr 
Creek, 1n11.y reveal 1u "JO •d or helter in,lic.11.tion; elunt"hcre. . . 
~fr. Buolmor is now boring for " l11wcr l>ml of ooa1 Bl ht! mine,, 
wivil'g r&Jl.cherl ,,. depth of 11,•=ly a. lmu,lrc,l feet below the hcd ho ii 
now working. Tl1n ,!rill bill! pa.s,cd IM$l ,,f th~ wny tbro11gh " bhll' 
~l!iilo aommon to th~ <:!nnl-me,uure•. Shonlil the ,!rill reneh limestnne. 
the boring ought to be s!Op!"'J at qnce, for tbere is no douht that it 
wonlrl prove to bo sub. i:urb,mifurons limestone. b,;low which it ia 
use I en to look for cont. 
'.l'hc 'l_uwity or the u,Qu.l 11t Buekner'• miue, the only 1111c naw 
work.:,], i~ fn.ir, nnil ir properly seplll"lltetl from lhe mlphuret of iron, 
it ia as go~,l as W usierr, oo<J ll ill Rl'l!rn,;c. Ahont 11 fr,ot of tl,e 
lower portion of the b~,1 i, rery go0<l, lll•l e..refully ~•le~te,l, will be 
suitnble for working iron, au,] the prcpnratiou of illnmino.ung gu. 
The bed is fonr feet iu tl,ickne;,s 11n,1 the workio!:; i1 now ,lone !\long 
t1rn n~rrow pn9s3.;es which havi, uot yet penetrnterl fM iulo tho bill. 
Ir 1~ the intenliou of tho e whrl nm ~,tn,focting Lbe opcrati 1,ns tu 
!l~i-ry ti1,? w,,rk in the S'lllt ,llr~~li"n nll 11long the ilrner lot,,. 1h11s 
pr,;,4u,•1ling bouenth the liiU, letLwg tM•I of the rnof r .. 11 in beluwl 
t.b,rn1 i., tboy r~movo lhu le•npnrnry e11ppor11ng•posts. 1'hi, pl n 
gl~c• tl1em 1111 opp~rt1mity tn a,,rirt tbo co;.l in tb<" 1uint•, an,l throw 
th~ rffu•o hehinil them. They cnn aha rema>'tl the cn11I mun· 
oxpe,Jitiou~ly 11ml cl,~,per in tlti'I wny tlrnu in auy otf,._•r. 
Within a few d.1ys after tlrn for,,g.,ing cu1u1lll111icatiot1 wu pnb-
li~\,e,I, .\1r. Jluckner raBumc,l .Iii~ lnrin;;, nn•l i111 ilrill souu '"~che,l 
the limP$LQIIO ref,·rre•l to, wlirn It~ pr<Jmptly •topp,,,I the w-,rk with• 
0111 Aruling ooy co~l ltene,11h tl,e l,~11 hewn• then m,rking. 
'l)ha adva11r.:1ge poi~e.~;01I by the O'l'nars of Lho Bi,lora Cija! mi11es 
is very grc~t, from th~ fnct tint th•·y 11rn situJl~•I in ll (lromiocnt 
angle or Lhe coul lil•ld, which give, thtm un 111111•nt11ly oxten i~o 
m,irke\. Ifoiides the,c co~! min" 1, I hr,l;n ~,,1111ty h~~ a ple1,tiful 
supply of "'ooil rar fiiel nl!o. t'pon the un,lstouo cliff~ iu the 
vldo:lty of \be eoal mi,,~a, the ll'hilc pine 1UJ<l white birch nro l,,,th 
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ob,cm~1I, which an) vary 11n,uulll in iliis put of the St11te, Jlll,l ie 
bcli>1·c·l to be the ti1J11tl,~rn limiL, nt hic.st or tlte birch. lion. C. F'. 
Cla.rk'•nu hu 111tc!!S~folly tran11pl1mlc,I '!'lite n uamlwr 1>f both of 
thl!o•1 u-ea to the grotm•ls aro,111,l bis re,idence, " few JIUI~, away, 
where tb~y n,c gro\\·ing thri[uly npon pniirio Boil, nml where he hM 
alruJy provNL, if pr!lof he ne,,bl, th11l e.U kiml,; ur our lmlig~nou1 
1.rt'tes will d1ri1·e u1>Ga 011r prairiett, if t!u,y 11re pr.,luctcd rrom the 
ant1n:-il fir~~. 
lJA)IILTON COUSTY. 
Proceeding weHwar<l, the ne:r~ exu.rnim11ioa~ wer~ mu.,fo along 
Boone llirer, iu namiltoo count7. It wu.~ de•i!'nble ll111i 1.1,~ .e:rpo-
sure, of coal ruong the nun]H~Tn bor,-icr nC tho !NOLl-fioltl sl,ou\il be 
OJ;.,unined, for I.Le purpo•~ of Gi!lllp1Ti!11n wfrb those of U10 sonthor°', 
e,,11 trlll 110,I western p,irt,, tlrn bett"~ to un,ler,1ti1,1J tbe ch11racto:r of 
tho ,ltifere,,L bci,, nnl th<>ir n,n,Je of oecurrenoe. 0111' colll-ll~·•·l is n 
vory l;,rge oae, !lnrl it is iotenJcd t,i Jcvot1l die greater r~rt of ll1e 
:6e)J.J11b,:,r of :h n•xl two l"~lln ta ils ecuminntion. '!'he rm,ulta 
uf th.n rrip were 'i''i1e ~ .. ti;foctnry, because o. better development 
of the <:oal-mca,i11ro Blrnt,l w,H r.,11,111 nlong the nortltt•rn bnrrh,r of 
tho .ionl-fidd, 11,J tho eo~l fntmJ t" ho tn<>rn 11b1111,ltm1 nn,l of beth•r 
rpioJity than mi,:ht re~•oriably have• h~cn iuf .. rr~J heforo oXJldinn,. 
tion. \\'hilu at WolHl~r 1 'i1y f w11s iufurmwl thot II tl,in bed of ~oal 
l1~,1 ucen foun•l n felf mile, nnrlh of tn,rn, b11t no e:,.111uiu11tlnm1 Wl'ro 
11wle itt tlt1t Jire•thn. H is not iinpOR'tible that ~onl slurnl,I be 
foun,1 thero, lntt ainc11 tllf' •ul,.;•nrhm,ircr,111, rock•, below 1>·hiel1 no 
oc,a\ ~o l,e exptctc.l, 1,re •een ln the r11·ci- h1111k1 hnlf II wile Lulow 
1011 u, <>n•l the goncml di11 of lhQ 5tnta li11i11:; t•J 11 .. ,, 8<1111.hwnrd, 
Welister l'ity l eviil,ntly 1·~ry n;,nr the ll(1rlheru bn1md11ry or tbe 
cvn.1-fiQl•I, n11,I c0Me11u.,ndy " ln.rge i,xpemlilur. or m11.n~y in tho 
1en.reb rut e,,,.) ln tlint ,1irectl1m cou\,1 not l,a r~comuwrulod. 
'1'o ilw fQUtlrnanl, bo..-cnr, alOllJ? lloone flin•r n.nJ som~ of it1 
tributnry ercd,f, t!iu cos,:, ia •1uilo dilT~rrul, for 1,ero largi, •1unntitiea 
nf coal ui6t, 11a niuy be MN'11 l,y ony nrrn wlm will l3lrn Llic lroubl.o 
10 go to the focaliti<"~, whern it is to bu AeNt ir, uotural olqio~ureil in. 
the hill ~ides. 
26 I POCH OP T.\IEGlOLO,l•T. REP 
\\ Ell TEii I 'T\". 
.\ft r om ,fo n n u rhcr bout t clv mil from \\t t r 











r i11 tho wu rn p rt of 
an y 111 th 
arri nt'lr 
unt of them 
rap irmcon 
for nll irno 
i ot, an I the t nd ucy 
11h r th fir ar kept 
er o m th r pect will 
nt1on. 
m your pince ~ w 
o d ubt nLun•l nt, of thi! 
nt i11in ju t o ugh 
nohing ~arr, nne ; 
pp 11r Het', i r Hy 
the di&11,tc;;r tion or 
11ty. 
l)ubuqu , h v n 
REl'OBl' O.F STATE m:oLOOIST. 
I:u-i::e ,1,mnlit.foa or materi~I tl,rrmn uni of the 11i;rgi1Jg~ nenr the 
snrfo.ec, ,;!,i<'I, ho, !lie '"I pe!tt':tllCll of enuJ, lmt in r;,nlily evnlnins 
m,1m at 1111; for it is compose,! nf th~ ,faintagm~l roo.k from 'Ol"bich 
the 1.~,1 ore is ol1t·1i11ed1 whi~b ia olso a rn1,gn.,,,inn limestone, althoogh 
H bcluugs ton diW~rent i;e!llogi.,nl petio,l fr~m than "hic11 u1J1lerlies 
,font•, 001101y. Some nf ~-oar J"l!tt<lers, wbn Jc,irne,I tl,~ir min~rn.logy 
from Oum~luek'l n111.11n,u, will reutewb!'r 1bat 11ocl11r thu hea:,I of 
~fogo~s[nn f,i111estuu~ he hn! the following po.ragraph: "Wht•rc 
m111i11~1i.l 1·xistsiu con,iJ r11,blc •1'•n11tity it1 the ~oil, It 1iholly <loslroys 
vuget,.fa,n." Thi~ &tnuim~ut it 11011" known to b~ ~ntiruly witl,out 
fouu,folion in fact, of which tho 110ople nf the Mrthwe~tern pan of 
our .~tato !m,·~ the f,i lle,,t r,·i,lencc fro in the fact thn.t, although their 
aoil is olmoat entiuly uu,forlui,I by, nn,I largely Jcrifed from 
1m1goc iuu Jim~ tonP, it is W'Verth~lo••, U5 11 whole, a· pro,!u~tivo ns 
1111y vdtl, wbioh n beuc6cu11l Urenior hn, r1rua,l the 1:,rtl1. flmvcvcr, 
smc,~ tlic wort.I ,,we,s so much lo ti,,, lill,on1 of ei~ntifio m~o, wo 
011ght in justice tn forgive 1h,•ir o~c iunul crrore n.nd slrivo to 
corr~el them. 
'.~oa.rly all tho rock! of Jon~s cr111n1y, brlou)! tn tbo lJppcr Silurirui 
age, nn,I tbo~e in the rici11ity of 1\.J1~1110,., !Ire belicred lo ho ,;eo• 
lni.ic"llt lite 1.righc•t or that age c.ccurrinf( ln th~ Stll.l1>, liui I hu,l 
n"t ttmo tr, suli~fy myself fully npnn these geologic-11 qneetion&, aod 
c,,u,e•1u1•11tly foll noustr:ur,eJ t~ ,fornt.i! all 1hc timlJ nL 1uy disp<> al 
lO 111aurr• of intmc,li ,i,, f!rnetieul impornmcc ta lhe pen1,l~. ~'lie 
IJeJ. or rnck 1•xposod nlor,6 1Lu rh·cr in yo11r dty, aro tb .. ught to be 
to11ii1111~11~ with thoe at the 1111nrri•i• three miles ,!iet~nt. nlthongh 
the &trntilict1.lion j,, qnlte ,litfor~nt. 1'ot1>itlistnudi11~ this 1lifferoucc, 
tho th,•micdl compositi<':i on,l eut1t<tincJ fos,1lt nro nearly or qnite 
lho su,u,,, n.1JJI khc peculiar atmlification 11!,ich h so vaJn.,blo a 
ehLlro.cl~r nt tho quarrfos, ,ee111s til !>e MnlinPd, ,o f,1r ~ coul,I l,e 
n1aurtni11e.t, tn 1m area 11ot much, if nny, moro thun tlirc~ ruilea in 
nxlu11t. 
Akhougb tl1i~ are~ j,i tlm, limite,I, 11,u •upply uf ex..:dlr,nt ~tone 
it prnelicnlly unlimite,1. fl w,,uld suq,ri,,, oue 1>ho kno"·s the 
repul11lion tlmt thia stono bu ,.Jr,•11dy 11btuincn ahr"a,I, to l'ioil th!! 
r1u11rry aml learn th,; fact that all tho sLone 111,id, b11e yct been 11,k,n 
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out for th• 1,oroe an,! du;iru,t mnrketo, !,as 11uly ju~t opened 011c 
qu!lrr_1· lo 11, dr,,fTOll lhal l11y~ bue the Lec-<l onJ tnu!t profital,lc L11ycr~, 
llll.J. t"O nr tlm,~ oll11.•rl! ub.ich e,,,n har,!ly be &ijid Lo be yet opened. 
This princip11l •1•uur;:r h now 0"11,,I ~url ,vorkc•l by .Me~•r•. lluinc,i 
.I; Co., 111111 is g~ntr11lly k11111rn u Ilic·• .\namo•n· Q,inrr,." Two 
an,l balf mika n,.1rtLi•a,i( nf 1hi~ point, ~lr. Jolm Ilul'!,nn, 0 lrn~ long 
luul 11 •1uury in apcmtion. Lul I .Jiil 11uL gd lime to viKh ii. 
.Messr . l'ar.mn · WeLb 11••·0 Ju•L OOITlllleucc<l opN1i11g ~ ,pi,,rrr 
ono an•I ludf toilca Wl'l!t of the ".\1,,1me1t t}u11rry," <L1ljoi11i11g tho 
ritilrv11,L 11ith w,o,l inrlientinu, ,,f l'r curing n. lnrgt· 111,ply ,,r e.x~..1-
lent ,tone. Ihmm gentlci,,011 b, .. ·c nlso c<Jmwe1wnJ 1hc err•c1ion of u. 
large kiln for tl,e msnufocturc of liw~ fr~m their bro),('11 etono. 
~•unplv,o or ruor~ r pr~r,ru-od from lime n,a,)e J'roui tbi~ ,ton~ wcro 
Men which wcro e~u I i11 •1rinliLy tf, ur,y. It i• inh·ntle,l t,i hum 
~Olli<! or tlh; lay,•rs I~ lcol fur Lhi, purp O or laarniug wh,•tht•r i\ mnr 
ho II et! f,.- tl,c prq111rntio11 of hy,lr,, ulic cc,w.ml. J t "ill b~ 
romeinlx•re,l il111t 8<11110 of tbo 1,f , of !he ·u ceu,.N,La aro pr<'plll'cil 
from m11gT1csian lime~to11,~. 
Fur •l~teriprio11 of tlm cl,.1rao1cr of 11,., Anamosa atone, I •ha.II 
Lo oblig,;J. to er,nllne DJJ self !<1 that uf tho 11nw-ry of :',,lcsar,. Hnim1.s 
· C,.,., bu,'ll11•,1 it i,; the 011ly uuc llihid, has been worlrnJ to n rufficfout 
i.\lctit tu ,Ii ~lose tL~ r,111 nlne of the uutlc·1iul; ynt th,•re is 01·cry 
ronson t<1 lioliovu LL.,t nt nl,non MY poiuL m tlill hill, ill 1Lt im1>1e-
metli:itu viciu.ity the ~umc ,1unlilr or at~ua will l,e oblllir.td, fi>r tho 
h,y,•1'8 extt:11<1 lwriwntlllly irre~pr·ethe of the nnt,cnno•• of thee our• 
Ca~~. tlai only 11uestions 111 Lu ,lvci1leJ nrc us io LLn nuwuut of !111,or 
re,iuirc,1 to r~1n rn thu ,upcrficiul 11,11leri"1, llllcl tl,c oonYtuicncu of 
shippiu:; 1h11 81oue II l,0,11 11n<1rri~d. 
'l'li11 cu,uuion elmr ucter an,l •pptarn11ci, r,f mague .. inn li1ne~tonn in 
& natnrnl _exposure, of wbnLc1,1•r g,•Jlogical ng,•, ie rongh 1w,I jJio-
tnr,.squo, hl.u 1be exposuro ~ecn 011 ~ncl1 •ide <>f Llrn Wnp•ipinicon 
ju•~ bcl~\\ .)'lltll' will. ; Lt1L tbc 6ILlfiC or d,tl ilUiurica, 11lthougu IQRI!• 
nc,""'• is 11- rcmnrlnbl" cxc,·ption in its &lralillcotion. It ia fine 
grni1~ed,_ on11ly onJ horhor.tully lic1Me1I, Aome of tlt,u lnycrs ~plilting 
reu•l,ly antQ luL• fro1U half ~n i11c/1 to o,w, two Ll1rcc• 111· four .inch~s 
in tlai:kn•~, aud uf ,11,uosa n11 y desire,! ~izc; ,i:,,,,!l of wli/,,/1 .,,~ "' 
6V.:II n lluelm, ,,,1,I 111,f,~e ,., ,z l•~t1rJ frQIII a 1,1,ud119 ,,,.,,,M114 
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Tiu, ,,,rfooe of n few of tlrn J. ye.r3 ia shghtly rough, Lul lhcy arc 
veTV uniform in thickroes,. Somo vf tho layers will furui,h blocks 
fon~ fod in thiekn"5ll if de.ire,!; 1mrl from ,ery many of tl,em are 
obt.ai11.,J 11lmo•t perfect uhfo.ra fnr cap• and sill~, water- toLle, storc-
frone "oh11m1s, &c. Th~ beddiug !Orfoces 11re eo smo,.,lh nml true in. 
marov instllneoa os 11ot to re'}uirt• lo be tnuche,i wiui a. cliisel. 
Ti,e 11(11,lo front c•po~e•l at this •1uilrry iff about nir.ety feet al,o,-e 
the ril'ct, gi,~ng j111L room enm1gh f,ir tho rnilrvn.d bclwe"o it ond 
tl,c rp1arry. Vrom firtcen co twenty feer of tho l,>w~r bcils nro wore 
poro,is iu h•xhm! thon tbo•e Rliove. but tlu,y nrc hn,ler, lw:).\'ier, and 
doubtless fully as rlurable. The &tone of the upper ]Ayers i• rather 
soft ~ b~u flrat taken 1•at, bul in B couple of ,Jays it Lecom~3 quite 
l,ud ,.,,.J lirru, 
'.[b,• wcii:ht or II cul,io fout, M gi,·on mo hy )Ir. Philip llaino~, is, 
,,l.icu •111ilo ,lry, 140 11,H. for tl,o nppet• layer~, 1>n,l 100 lb~. for tho 
ILJwer. 
Of tho present ntul pr•1'pec!ivo v11h10 of theso ,pinrrics, it i• no, 
cn•y to form 11 11orre~t eil.imal,•, but thcro i, little ilanger of plnc:ing 
it tou high. 1.Vhe present market for dre~~cil ~tone and ~lab, oxtcndll 
frnm Co,hr Rapitl• lo Dubuqne, an rl nlso ~o far WI lnoli,pemlence in 
nu,·heuon cou11Ly; and n.s ll,u populolion inerea,;<15 tho den11111tl will 
be 111oro exti•rnlcd :mil much grentor tl,an now, for Uloro &re no &imi-
lo.r IJ'Jarrie~ 11iLhin n long di8UU1te Fron• Lbi~, if any others exist in 
the 8tnle. 
'l'lu1 1Jrolm1 eto110 for common wnlle fiuds II rca•ly market at tho 
1·n.rio11s stalione along the wltQ)o lengLh of the D11buq11c Sou1liwes1om 
llailroa,I, 11.ltl1ongh the ord.illl1ry rough stonu can be obt11foeJ at those 
point •. 
•r1,., ;.:rc,1t 11.>lv1111t11ge nf thcie e1ouca fur ucllar 1rnll, i~ that they 
ciru Le re,ulily joined en e.lo~ely that rail! can nr!I l,urrow through 
tb1,m; th~y ro11uiro Jess mortu to bed them, lea~ labor to lay them, 
nnd mnk~ a lirm 011d >1troager wall. '!'he broad ~l11b., mako lite best 
11"11lke tbnt can be dll8ireJ, and will outlnst bricik for lhot purposo. 
BliHLt."'1G1'0N AND lTS VICINITY. 
Tbe or.me of Durlington ll'ill bo knDWn wh~rc1'e, Am~rioan geology 
ia 1lmlic,l, bccn11!0 I.he "Burlington lirneatooa" has produced a gre11ter 
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" 11 ty of fourrstin.; ru."·1$ Lh rn 111,y utbrr k11ou n l~ea11.i1y in tho 
or1il. 11f crino:,I• alone, more thn11 throe l1111nh1 d ,pfck1 ns ,u 
1•rcsc11i ,,f ,i:-ifie,I ha,x, Le~u f .. und 111 tl, limes on••· .-,( thttl ,,icin-
ity. n 1itlc tl,isi, mnn, th~n ono 111111 !rd pet:ir• uf c,d1e r fo%i11 
b vc been ~btain ,! fr?•u 11,a ~lr,t., "·luch underlie tho ll11rliogi,1n 
Jin,, tone .r 11,e 111a lo,: 1l11y. The r1,,.1k1 which constltole tho 
frnmework .. r t!rn hii;!. 1,,,1,1 hill• ar.:,1111<I H,irlir,gL-Ou hdong to th@ two 
Jo,.-,,; rne111b,rs or 1l,11 sub· cnrbanifer u i;r,rnp, Mrn~ly, the K111,for-
ho k >l'tic11, 111 .. I tl,c npper un,} lower BnrlinglM• limo~tcn,c. 'Ihc 
formrr con•i•U Clf fi, ,, or &h 11i~lim'l b~1!s of linwAonca nmJ line-
grniuc•l a,011,t,,ncs, n~ne of \Thich nro nf Dm~b c,r,.1nomic u!ue. 
The lwo ~"<our, Qf sU'lltll u,,urp11 iag the llurlrn.,rton lirnl'•lorro contoin 
arntc,·al of the :;rc:,te,t vnlue in l,u,IJ,ng the. city. 'l'lm 1Kiu,lcrbo,,k 
,eri,"' I, •ro r chM 11, thiek11cu of abool ono hun,]rc,l nid fony feel, 
i:l:ty feot r,f wl,•ch wa n ocrlnin"fl Ly I, ring, wl1illl lbo Jim.,sto11~s 
re•l upon it ud f,>tm ti,,. Jir,ltl (xrosurea wl11d1 r1Jr.1tilulc B<J promi• 
neut II IPature of tho scrrir.ry 11rou11<1 the dty. 'l'ilc B11rliag1nn 
liwc,1011<•, 11.1 '" II n a po.rt of tho series htnenth it, .re to Lo e~t•n 
in ll,~ hlulfi ncro, l11e river in lllinoi,, nn,1 with which tliose of the 
lo\1'11 ~,,1c ll"eril no 110111,l c ntinunu, b"foro the river ba,l out its 
vull~y 1l«~11 lo it• p,eij1•ut •ltp\11, nml to a 1,i,l•h of six mile.'! ai this 
point. At th~ l,~,,• of t,he l11wer Uorli11glM1 liiuMlono i.B ., b~d or 
ligl,t gh,y lim,,stone, about four foet in thielrnr••, which "i""' dosn 
mspectiuu will l,o fou,.,J to Le r.on,pn~•·•I of minuto rou11di,J. grnins, 
11.111l ls calletl in icoloi,,•ical l011g11og11 n~litic limesto11e. It ls ,1tlarri!'d 
11.nd IHD11,;l1t "itL facility. 1111,l !i:i, ll goml npptar:u,ca whcu ~ul, but 
IL i, 11., 1•<>rtltl,•;s for nny purpose, "'cept th~ prq1arnlion uf liin~, a.; 
tL<! fritil,I" a1111,lstoue be11enll1 it; for •Lit s,1ni to <li&inlt•grnlc rllpidly 
11,n,I ,·~m)'ICtoly up011 ~ p,,-uru to the [ro~t. II 11111 ~i, l!'•o,1 ~n 
11pp,~rttnce "h~n taken from !be ,,u~rry, end can 1,,. ol,1uin,•1l iu such 
J irnl,lu 5h1p~~. thnt it h11~ beru 11~,,1 f,,r l'"''iug nml curb- ton«., in 
\"nriouij 1••rls ,,r tl,e city, ,,. well ,.. for enppiug fllnhaJi~rnent null~, 
,·c., 111ul in ovcry inst:inco ii }111, l1t'<'ll brohu up 1m1J dc11tr"yoJ by 
tho.1 ncti"n flf th,• rl"l'"t alon"' v.itbiu a 1·enr or two. 
'l'lrn lt~nv,v hcd9 of lime!lono a\ 11,; 1,ro"' of tho hlulfa furnish a 
grent J•art of 1lre 1•ui11g :rnd l,uil,lin • •tnnc u~~J iro the city. It i1 
unli,uitr,I 111 I •UtJLity, i9 ooL 61Tcotc,I hy the aotiou of tho Crn,t, 1nd 
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is 11 gootl alone for c,rdim,ry purpos,•s, l,ut tl,e ur,po.r bed;; uf lime-
l!lona v,bic:b overlie Lhia, althougl, th~y ,lo not "PP~"r o.~ I.he b'.ow or 
the hill• within tho city limn~, forui,h afJ much fine matcr1al for 
bcwn ~lomi thnt the former is uot so 11£1011 n,cd for that p11rp<1st! as 
it olberwi,e "·oul,l ho. These npper bcilil uu seen to cap the blulf; 
~low- the city 5 lew mila, Lui mnny or the rt1u1rric3 opened in them 
i.ro iu tl,e soutl,~rn 111111 we,1er11. part vf 1110 city, nn<l nl~o heyonJ 
!Id limits iu those ,lir~ctinru;. This slOut!, when hewn, closrly rcs1,111• 
blco j, C•Jlor tho worthleu li111~ijtunc Lefore refcrrctl to, but close 
eumiu4 tiuu will ~how 1bat it hn~ nour of lhnt peculiar ~truelure 
re,.,mbling the rue r,{ 11 lhb, "hicb the worlLlc ! stone b,i • The 
it<rnu or tb,•ae upper bo,h is uf n ple:uing 11ppenr.111ec, ns Jur11blc 
u Liu, c1•crln,ting bill~, ,m,l uoliw,tcJ in 11u•ntity. 
Tl,c ,1u,1rry of Mr, 1,':1!. lnin, in the o beJ.~, h,·, furni~hl'1I" hrge 
,1uonlity of ,,xcdlrrH lw1111 &tone, 1111,I tho~o of .\Ir. l'~ler SmitL. 
forther to tLu sumhw~•t iu tho owo !,nls, MC 11ote1l r,,r tin, txcel-
!cnt 'l'm\ity ,,r lime obtaine•I from thom. Th,, •putrri~, or Mr, l'orr, 
11 few mile~ l,~\uw tho city, nrt'l in tho lower bc,l, of lamo,tuue, con• 
tinumn with 1ho,o ,.t the br,,w of tho blu[,, within the city limit:!, 
the Jimu from whicl1 hM lin•I 11 fir~t - el~H r~pntation. But goo,l 
8 tono ;0, so obun.Illlit hoi·e, ""'1 •t•lllrriea so oumerou.s, t.bat it i, uu• 
uecc>a,.ry 1,, rn•kc more, 1ldiuitu ruforence to tlicm. 'l'ho brlek - clay~ 
upou tho nill• arc oliumhnt, :i.u,l of "" goo,i ,piality '" uny \I! ~e 
ft, 1111 ,I ,n tho St:1tc. Asiili! from the m,1.leri11lij mo11tioncd, there l8 
Jiul~ proLr.hility thnt mincrnl suhstnnc~s of ci:onvlllic value will c,-cr 
be fou1ul here. 
Sincn tho roeh of thi~ riciuity IIIC ohlcr th,tn the ooo.1 · mcruinrc,, 
~ml con.e,p1eutly grol"git:iJ//;J l,dow tbc1u, tLerc is no hopo ,.f fin,ling 
oou! hure, hut in both 1111 eusterl5 nnd WC&t,•rly wrection they f'~ 
bcooalh tho ~urf..c~, ""J hn,·c rcod1·ml Ibo coal• nlttll!tm, Jepo~itn 
upon tl,cm, ,m,I it is io theao direutii)nA tb~t oll<! roust gu tu 11rocure 
n ~upply of eoal. 
Tlac cool . m ell.sure rocks d<> ll'lt 11p1,e;,r until Skunk ri vcr i, pruucd, 
going in a. we,tcdy Jire~11011, but o\ucr lriglwr mcmb1>rs of the snb-
c:u-Lu11ifcrous i;roup are fouu,1 lfl !.ip 011 Lo tho Du.rlini,rtoo liiol'st,me 
as 011g goea in lliot direolio11. Tho Kc1.1k11k limestone i:1 uen in tLe 
eerias abHe 1l1e D11rliuglo11 hrn.:ijtun,•, nnJ on Long Creel.:, seven 
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miles west or t,lie city, sorne imp,,r111.nl quuriea in lb11t limslone aro 
wr,rkel. 'l'ho priuc;pnJ •1•12.rty i, In to·l •ll'ar the moull1 ~f II tim:t.11 
brnaob which t-111ptiei! into Lo11,: Creek, , fv'II' lrnmlrorl ynrcls north 
of tho furJ, &o,l coWti8ts nf three ;,r fo,ir ru,l.S;1ive layera fr,,m ~bt or 
eight welt<, to tiro or three reet in tl,icknes:.. Ihth ab ore 1.uol bclc w 
thu,e laycn other stone •s H •en, but ii is •if iittl~ or nn ec:.uomie 
nluc. A.ILl.011;.;h tl,o ,t,,no of tlieso quardu is "'' ,liflun•nt 111 lithn-
logical chlll"actcr ,.n,1 aprc•o.~ nee from Llu:, Keokuk limeellmo, o.s Bce11 
at Kcok11k 11ul .N'111v11c,, they o.rc nncrthelc 3 1\ p~rt nf 1h,1t form~• 
ti?n which, <'.! ten,l ng oorL!umril frvtn tbc pl~ces named, l~r,a npou 
tho n,,rlini;ton limest~n~, a~ the latter formatiqn ,lip! benoalh it to 
the southwar,I nn,l 1fC3hmril, its nMrest sppro,ch to llu.rl11,g1on 
being c,n &h~ I•,,or• 11.-.u,e rnnn, four ruilll: from 1b" city. h la 
quitu different, 11)a,,, fr<•m L}m( or the samo Le,ld iu the in11nc,lint,, 
\'icinity, wllicb, allhou,?h eo11Lin11011~, !'resent t1 1111rrko,I clnu,go wit!nu 
11 few ro1h. Wlule iu tho city, a few 11·eeks 11.go, I procnrorl n. peui• 
:non of tli rock lln•l h:d ii nna.lyzeJ. l'rof. lliririolla ruports it to 
bo ldgbly mngn si 11. H i1 tnnnh 111aro so than any rock of tho sawe 
form•,tion m ih,1 \'icinity or el,cw!,~rt!, bni l~ss s,,, liolwo,·er, thew !lie 
dol0111itcs of Mrtlie!ls:toru Iowa; 1Vwle n.l the tJpiea. I foetlli lie~ of the 
ume form~tion, Kc,,k<ili nu,l N.;orno, it contain lltLl.-, ii 11,ny, mog-
nc_sia. 
TJ,j,3 s ,:io hll.!I been intro,lu-ro,l witli.in th,, llli!t low y,•nrr, nnd hu 
!ieen fo11n,I tn with•trtn•l 1Ji1.1 o.ction ,,r fM~t bctlcr Hurn ~ny other 
at.one 0L1, irie,I ,n this ,·icinity. It pr,!Souts n pfons,int al'•P~~l'll"cu in 
:i. buil,li11g, <111.J ,.smutb !ti,•,1 forcup.'l,11\tld, "ater,tauleo, stori,-front~, 
&o. Lt ,1 h,iwu rather mora c~~ily tb:in lhd ligl1t grny stone of tlie 
r1un,.-,es Ill the upper portion of tho Durl!11gton lim~!lOne, lwfor~ 
mootionud, 111, l "hid1 htlS h.,rctnfuro foroielteJ tho b~st aeoe!all,le 
maL~rinl for s11ch purpose . It ia g~n~r11l\y ,,fa nnifonn lcM11n,1 1111oJ 
withoot tloul,t 11 ,luraulo 110°I talutl,I~ ston I perL:ips tLe bt· t yot, 
fournl near tho city. \'et it bu neo,1sio11ally, but uot frer1ul'ntly,soft 
places in it. wh'eb sb,nl,I h,t rniJQ,! rn howin.;, n~ it 1vill ul.limalQly 
crumb!~ in tl.c•.:o pl11ces auil tbus ,fofa~e :1.11,l injure tlm slruct11re. 
.t\.ltbough tltc exp" 11re.1 of stone of tlti3 pcculiM cliri.ractor aro limited 
in c.xt1mt, yet they will furni"h :nr,;,· •jU(Ullili1•~ of oxcellon\ w11t~·rlul 
for mnny yoara t,, com~. 
u 
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We a.re acou tome,) to reg1r,l limi,1ton,· ns one nf the 111nst in1le-
atrnetibl" of 1111 our building m ,t~rinl11. which it dHbtlc•• is, yet the 
be t limeMonc ia sul,ject lo more or le:as en,,ion hy "tbn tooth of 
time,• wliicb popubr .,;ocpres,ion tho <1hc111ist t:ike• the poetry out of, 
!,y telLng u• 1lrn.t it i• cau.2tl by ci,rb nic ae11l tnkrn out of the 
n~mo~phoro hy tbr. r.11li11,; rnin~,comi11g in t1Jbl~rt ~; h tho lim:·~tnne, 
"hith i O prnln-r.arbonnte, c,,ostllutly cl,an •ing mmul~ qu:u,tmea of 
it M 11, l,i•~lrbouate, ,..\,j h ii ,olublo in cold water, Lut tlio lune 
bcaomos prncipitaied ng11in as a proio-e·irb,m 1t •, ,,r 001111uo11 lim~'""~• 
wlwn expo10,I 10 Lhe atruospherc, or to n11 elr1atc•l t~mpcro.tarc. "e 
find it 1hu1 dcpo it.o,l as st·dactite,, trn•l at.,l,1g1ttites in cai-cx; as a 
rough 11 ~rou1 lime~10110 wh••ru •omu spriui;• i uo frmn L!,o eanh, 
n11<l nl~o oft o funning hm,vy 1vhito liuinw to our te.• • kettl~. 'l'huij 
it will ho seen that wh n e1·e11 the rucl,B aro •h8intc;!rnle,l thoy 11ro 
nut ,!>ll!troycJ, but new combii,111iQn. arn forme I !rom tltc .1181110 
materials. It is II t in 1he laboratory 11lon tb t chemical ehang~ 
are proJar, d, l,~1 they nro con,tu.11tl;i- going on nroun I u•, 1111d it ia 
alwo.yM intcre!ling, an,I 1omatim•!< pro6t,,blo to trace them. 
'rboso wllll uo 11cie11ti6~- lly or curhiosly i.ieline,l mny ol,scrro 
~ome interesting re!ul\5 nf aach elwmical clrnn.;u• in n~rnre, beneath 
11,c ov~r!1u.ngiug bl111f al 6:-.,rr'• mill, dm•o 1111les 1"urt!t1,e~twanl 
from .BJrlin;;ton. That portiou of the str ll1 wl,,cb is seen to ~e 
mor~ rapidly diaint-Ogratiug LL'ln tho ,,tlwr, ,m,1 lc;iving tbu ~olid 
limestone projactiog abovoi contaius c,111,i,lcrable •Jttlll1t1lll'S, both of 
OllTb note of rna,;oosill autl ,ulphnrct of iron. 'rite oxidation o~ the 
~,ilphnr produce■ sulrhuric 11ci,l1 which 1111ir.i11g with tho mngi.es111 by 
di.pl.1~i11;: tho oorbonic aoi1l. form9 natiro sulpbnto of magnc.1n. 
This anb;tanoo i1, no ,loubt, fvrme1I i11 ollt,·r 1•' ,cos, hut bciug YCry 
solu\il~ it j u ually cnncd off hy the ro.ins, 1111\l tl1enco hy tho 
oircnms to tho aes, the "'i.tcr11 of which nr l.uown to contain large 
quautitius, Llu, bere t!,e orcrh,1ogi11~ clilr prHent.s the ~in from 
teichiug it, b~n~&tlt which it is fouml M , white encrust tmn ~~on 
tlie at.ones 0111011g the lin~ eub,tanc,• r~s111ling rrom the 1l1•compo,1t1011 
of rock, By re. dissoh·i11g stnne of 1lii~ naLiro eulph:11, of ,n,.guo~iB, 
a;n I ,.110wing it 10 cry,talize, M r.no 11 ,mmplo of ep•om 1111lta w~s 
produce,! n• cnn I.,~ 1,urchasc.i nt 1111y of our drug stores. Lt 11 
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proper tQ y, ho11'•v.r, thi.t 1bi, sub t1r1cc i1 obt.alnod so cbcnply 
by ◄1r1;1icial mc:uu, that Email 11u,nti1ics of it may be rcg,.rJ~J only 
..,, interl!Sting tpecimens itt ruioernlo.;y, 
lies ',[omes c~unty is nhun,!nnlly su1•plied with !Juilding. stone 
which cr,,p out in a.bioat one c<1ntiunou, expo urn nloni; the )lis•i&• 
aippi rtrcr bluff'~, from the northern to th~ 1outhrrn line. Also 
a,;:ircc.ly I• s abun1J ntly. along Skunk tmd Flint rirrre, TirnBh, 
Sprio, nn,l !rQng rn-ei:a. 
Its oth~r oJnot:iges •uo loo woll l..nowu lo nee,! mention her~. 
DA.VIS l:OL'XTY. 
D,"·ia and ppauooae cflanties necin•u ooly pnrtlal ,•xaml1111ti<ln■ 
11 t the 11mc t!,cy ...-ere ,i itc,11 becau!c ti,~ plane ad ptc,I f,1r the eeoson 
conh•rnpl•t• t1 lho epcci. I examination or the Bouth11es1oru portion of 
the 't,tc lint. 
lipor, Salt ereek, near ita junction with Soap trccl.:, 11·hcri· the 
BloowlirlJ ro ti cro:ucs the forUJcr, t!,cro nrc aevcral ",nit -1 irks" or 
prlng , from 11bicb i;2mplcs of the wutrr wae obtain ,J for anoly,ia. 
In conscqaencc of r,rcvioo11 coutinuetl rnina they wcro llowi1,g freely. 
TLercfvro 1110 wMer was proportion11lly less aulii,o thAu usual. ;\fr. 
S. fl. \\"ells afterward sent Mmrlcs from another !pring on hi11 hmd 
in tho same r,dgiohorhoo,l, (Section 16, 70, 1:-t,) a~,l tl1<.1 following i1, 
tl,o rcs,Llt of a yrdiminary cxnrniuntion Ly 1'rof. llinriclu, ,. fuller 
ac.:uunL of whkl. \\;II bu found in tltQ rrofe sor'a reporl on another 
pnge: 
The wnter 1,f the lint named Rpring WM fouud to contain soda, 
pol114sa, lime, iron, alumina, 11n,l littl" wo.gncPin; nlso, chl.irine and 
aulphuri~ acid. 'J'bcac uL,tances nf course esi t in cumbination 
,ml, each •her, 011<1 ll.1e wcttcr mny, fr rn presML imlicntiLJ11~, be 
rcgar,lc•l s common spring waler, contai11i1,g ca1mno11 ,alt, nlnm, • 
little il•1t•ricros, awl, as is u,11,.1 with ncnrly or •jl•ito 1>ll the apring 
waters of Lllll State, a con i,lH~blo proportiuu of limo. 
'l"hc 11pri11g on ll1r. \\'dis' furm w:i& ,imilnr to lho otbcr, i11 the 
d,araoi r of itB w,;tcr, except Llrnl ii JiJ not contain so gNat n pro-
porli1n of the &ubataucc.s nnmcil, particularly of potn9U, whilu the 
preer1<ee of iron an,l w1g11csin Wl•ro 1101 ,lcle<!kd in it. 
'Hll!lo wntcrs l1uo eome cLa,aotcrs iu ao1n01gn with tboeo of aomo 
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of th.n mineral springs rcsort~d to for mcdicilllll pnrpo~cir, hut_ in 
deto.il they vnry cow,ider,.Lly from tho~o oo,n111ouly u;e,l 'Ibe aprmg 
on E111L creek contrlins a. ennsi,lemblo l'roportion of soh, bul probably 
uol enough to mol..o iL I nln~ble for lhnt purpose. 
The spring•, like many li1nilar one" in 01hfr !'arts of the conl -_field 
of tho 51nte, iae11" fniw lhc sh:.1es, limeijl<illei! llnd cla:a ns•oorn.ted 
with the NHtl. 
These spring• nro II foxorito r•"!.l!Ort for et1ttlc an•l horsea, which 
ilrink the v,oler with 11 great rrli~h. 'flu, cu.rly ~cttlers of Dnvis 
couniv uae•I lo ijhoot wany ,leer hem, "here they ~nm<' in grent 
0111nb~rs to ,lri11k, lln•l doublle~s long ,lepnrti,J gen~n1tiouq of lod.iBn~ 
llid tho same. 
ll ii comUJonly 1,diere<1 that spring~ whkl1 animal · rc~ort to v.ith 
11nu•nal ,n.iditv r,ltNJ//~ cor,Lain a r.,inailkniblc proportion of snit.. 
Uni this is no; the eHo, for 1ua11J i1,ri11gs ore lrno,rn which ~oBIAin 
an 11mounL of !lilpl1ur~lled hy•ir••g•:u that r~n,ler, the \VDtcr '}uite 
Jiengri'C \,!a to most J'Cr ·ons, but no ~alt: yet tll'limo.111 bcconu· _very 
fon,1 nf au~l1 1mLcr, ond drink with as 1un h eagcrurl!S 111111 ende:nL 
rnli1b as ihoy dQ ,nlino "nlcr. 
Duvis oounLy i~ kuown to oonlo.in hrgc quantities of cxcellut 
con.I, but the unly exposures seen were one neru-ly foUT reel thick a 
fow roJs below Uhl !pring beforo meutionc,i on tial\ Crock, and 
,motlii•r half a milu abo,-~ the mill of ~1r. Pct~, Ileu,lricka, on So"p 
crock. 
A Foot or \wa abowc Lhe llllJ of co•l 11t this locality, 11 four foot beJ 
of comp.net, bluish limcdtone is foun,l, from which Mr. Hendricks, 
80111u year~ ngo, 111ru11.Lrocturml ooutido1'Uble qrmnlities of l;ydraulic 
cement. l:lo111e of this cement wo, usc,l in Lhc coustrnction 11f the 
locks 011 tho Oeo ~loinoa Hl,·cr, nml j. •Fflill to be satisfoctodly tested. 
No J~linilc nnnlysiH of thi; 1·ouk bo.1 yet been ma,1c, but it is sup-
poBe\\ thot its hydr1mlic property i~ iluo to uhunniii IIIlli not to mag• 
nc!io, liko lhnt of the northern p11rt of the St•te. 
De,ldc t111 g.bundooco of coal, l>avia county is l,~u11tifu.Jly s11pplied 
'll!ilh fuel lu Lho form of foreoL Lr~cs. 
PETltOJ,T,Ull, 
I ,,,ring thu year 18051 nod aho II fuw previou~ years, thcro 'Illa! 
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much eJ:t:1li.'mcnt nnd specnlALion thr\111gb1mt the country in rel~lion 
t~ r trolcum. Tl:u e.'<dt-emcnt oxlen,le,l even to our O'lf'l St.at~, 11.lld 
ruulteJ In mncb u d11Ss cxpon,iitur(I of money in tl,c ~enrcb ror oil. 
fo roply to numen.n1s in<l•1irie; couccrniug the prnLnbilitics of fin11ing 
petroleum in low , tho followiug articl~, Fliglitly mr,,li!ic,I in tl,e 
wonting, but uot in tlmrn~ttlr, wu SCllt tn thrco or fmu of tbe 11011"9· 
rapera of the State on Jone J ii, 1 ~IJ(l: 
'' WW, the &ueces, ful b"ri11g of tl,o first well for petroleum in 
"l'itusvillo, Pa., 11 8f•irit of spccnlation 11•~ 11rous~,J, or rnther wu 
given n netr ,lircctioo, which went 1111 incr~a~ing a~ o11o succc•, foJ. 
lowed another, in tint nn,l a.Jjoinini; S~t~,, until i~ hns c:i:h•nded 1101 
only o;·rr t!toso portion!! of our c~untry wliere tho sr•nrch for petro• 
lcun1 w113 l1hly to be attended with &oc~e:,i~, but also to regions 
where suc.:c s could not rm,sihly rcw11rd those who c,t)'(!!1,lc,l lhnir 
money Rll'I nn<i labor in such ~11torpri~o3. Some of our own citi~o,19 
caught the Slme e1,irit, M,1 cornruc11ce1l th~ ~~arch for lhla \·nlunblc 
pro,luct, hut lhu.s f11r with in;·arlablo? failure, sn for 1111 lho u!timalo 
resnlt h b en le metl. In view Qr tbeac facts my 01,inion bl.II been 
often solicited ns to tho prob.,hility or tir,diag petroleum in pnyir1g 
q11:mtitics in r111r !IWH State, wLich I now take !hie public 111e1Lod of 
.\tM.in'.!, togctb.tr with the rezi •rms for entcrt.aiui11.i it_ The impor. 
w.nce of thi, queHi"n, "' well a., of the rerpon,ibility 11 l1ieh m.y 
offichl position imp<l! es upon me1 nre ,veil co1u1i<fore.J ; but it is Lc-
liovcu tl,1t the true hiterc<!, or tl,e people of Iowo nre ns well 
!ll!rvcil ~y foformin',\' them 1,h •re it i,s ll!c!e!B lo upend tlwir money 
aa r!wy 1<oul,I be by 1liroctiDg tbcm to opportuoiiiH of mnking pro Ii. 
table inve:iliol•llt • 
"The great nmJ1.•rity of tho 1nc11 engaged in 'the atnrch rnr pctro-
l~um, b~vo c-.mm,!llce<l the onterpri,~ in goOil foilh, hut in to~ mii.ny 
iosl ncea will, tLoir 1·iaions bli11de1l by bright hap6! or 11ucl,fon wcaHh; 
l,oue. tly iuJ11clog others lo join in tho oxpcnso oml elwro with them 
tho g,eat j r~filll wbich they Lelie1·0,! t!,ernseh·r~ euro t.,, oMain. Bui 
~bis i 1101 the Wol"llt featurn of ll,cse profitleM rntcrpriau. Deiiign-
1ng men hn,·c 10,lucc,l 01hcl'8 lo fumifth capillll for prose~utlng tho 
cluvcln1•mcnt, r,r pnroh:isc of reputed oil l•nri, wh!~b J>trbnpe thny 
them elves ha,1 "salt ti," or tallier oifrd; ~r co!IC, rnlng th grc•I 
niluu of which lb y ha,! 1<hlaine,l a report frotn iomc gt>ologiil of 
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easy Tirtue, or one who waa betier known for hill oonne~oo with 
aach 1chrmes than for his scientific atl4inments." 
These relllllrk■ aro not to bo understood u In :..ny rl!lpcct or • per-
aonal character, but th&t fnch practices have been committed, is too 
true to be doubted. Neither have I any words of disrespect to oll'er 
concerning those geologist.I who are in the habit or examining eucb 
lands for the purpose of giving an honest seientific opinion of them. 
The world owe1 much to 1110h men, ud their labors an ol'teu undeT• 
estimated. 
Fir9t then, o:rpendit11re1 of money and labor, should be made with 
great ca11tion in our St.ate, beceuee it hu been estimated, and I 
think with ■ome n,uon, that every doll&r'a worth of petroleum 
obtained in the United .. 1atc1 bu oost a dollar in it, production. Ir 
llait ia true the State at large will be the loser, even if some 
lncliridaal1 ve 111ccasful, baoauo there ia no reuon to believe that 
oar State will produce at bell nea an average amount or petroleum. 
TIie primaq origin of petroleum, ia believed to be without doub, ill 
fbaalliaed Tegetable llUbstances, - probably marine - whiob exiatecl 
ud 1ocumalated in the 11ediment which now fol'IDII the rook from 
whleh it i1 derived. All rocks in which it hu ill origin u 111ch, are 
lilgb1y bitaminioaa, or at Jeaat carbonaceou,, yet it ia ol\c!n obtainecl 
ia &'he more porou rook ebon that la which it aotually origioa&ecl. 
In all known lutu- where petroleum hu been obiained in pay• 
iag quantity ln the United Sta'", I& bu ha4 ita origin in M4"1 ..,_II or tbete carboaaeeoa1 atrata; no alight cltpoaita ha•ing b.. 
bon to produce any considerable quatity, eTeo when ve'1 rich bl 
dae anonaceou i1111"edient. Sometime■ the material or thoae alipl 
c1epotlt, will yield petroham by di1tillation, bat u aulval proclutt 
1M -ailioaa reqlliled - la Ill cuee lo be In eonneG&ion ,n&IL 
la•v clepo■ill of oarbooaoeou etrata, and • ciouiderable dep&la 
IMDea&h she aart.oe. • 
~ flat Wlllllinaliag oil r~ obtaiBllll by die dllUDa-. 
o(.Wl.ia .. _. Jn ill aJiemiaal oampaalti1111 u th.a obaainacl Ira 
_,.i.-.; and IIOtll8limel petrolnm 11 loud iA a. Datanl ltMI 
_... with -1-beubig l&raC&, yu hi the .,_ ~ ti 
iDlll1loM 1' U1 ia la origin u ooauadoa •--- wit.la ooll. la 
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!lie Uni lei Statea rar Ibo greatcat amount of petroleum hae ill origin 
iu 1trala of DHonian age.- lbe age preceding lbat in which tbe 
coal w .. formed. h hu in Jlenral instances been found in rocks of 
lllOH ancient data than the ~vooian, bat in those early agt'a it la 
not probable that vegetation uiated in auffioient amount to prodaoe 
lbe carbon which i beliend to have been nocewary to cive origin to 
l&rge qaantitlu or petroleam. 
Now, in applying tbeae general remarkl upoa the origin of pel.ro-
leum to oDr &ate, it i, not forgotten that it baa not yet been care-
fully .. umined in all iis pull, but enoagb 'or it.II general geology ii 
known to decide tho Fact, ,rit.h 1cart'ely a dQubt that we ban no beayY 
depoaill of carl,011aceon1 ftrat1, ucrpt the coal, underlying ita IIW'• 
f'aee which pfflll11de11 lhl' probability of obtaining petroloum beneath 
our aurl'aco. 
Again, when it has bee11 fonnd in connection with ooal, it baa been 
with cannul, 1111d not bit11mino111 coal. We hue a. fow bc!d1 of e&11nel 
coel in Iowa, b11& tho greater pm ii biteminoua. Al.lhoaglt 1INI ban 
-1 enoAgh ia Iowa. to eene a arowded popula&ion for many genen-
tiou, 1'" the donlopmeti, ot our coal alrata ii no, lldck tnoagll 1ICIII' 
dcll enough bi aarboueeo91 lllllUen. I cbi11k, to pro4uoe petrolelllD 
la payiug quuij-. Thal what are uull7 regvded u favorable 
indioationa, lllli tba& IIDlil1 quantitiea or lt ba.e and may yet ba 
f011nd, there - no reuen to do11bt. Kr. IL T, Woodm--, ot 
DablNI••• bu ■bown me aome lighl- browa carboaaceoaa ....._ 6'0DI 
the Lower ilariaD rocb (Trenton limestone) oar l>uaqu, and 
lllo 10me lhDilar Ibale from &lta .... bltc1ii a& Blnlllalmra, Wi-lWII, 
whic,h wttl buna wllli • hme 141aal to Iha but _.. oaa.L SbnUar 
.WO ii llao tu ia pie aorth_, port,ion of the Slate in di& ao-
.u,a llluboa .Biftl' lke&a, ba, 11i:.. an of too ■llpt dnelopm1n* 
lo yield uy eoaalchnble _oun, of pevo)na, Bo'1a cl daele a.. 
poeia lioutl• nled lleneach Ille nrt.oe of dte Slate to &1ia..., 
ward aod weatwua, w1iere tltq•ypnbal,17 tie re.clied:\7 .-., 
bat it ii not Wfflll~a7pelroleum WOQI .. olll'amf(M ._ if_.., were~ \Naaae Ilia Nl'bon■oeo111 Mplllit.H' il 
-... • doubt!• e.o Ba"' 1e we ...,.. •a. !l'biie. 
.,... .U.Clioa of.._.,., ........ bl .._ ~
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cxprei;se\l ; but ,rilh the p09ses.;io11 or pree~nt i11fonm•lina., I um not 
dispo~cd to e11cQntngc the l!C!lrch for petroleuru in lown. ·• 
'rh,· excitement in regnrJ to petroleum wall decreasing when tbs 
fore,:oing ~rocl~ was written, o.nd no,, nothing i! known of ;ts exist-
ence rmy11'"herc in lb We"t. 
A.PPA..~OOBE COUNTY. 
The geology of' A pprmoosa county mo.y, for my preseut purpo!H, 
be 11mnmcd np in these fow word~. It lie, wholly witu.ill tl.te greBI 
Iowa nod )Iissoari coo.I. - Held; tho oo~l, U1ucslones, sandstone~, nnd 
t!nys of which, umlerH~ n drift Jepo~it of varying depth, l'rom 
t'lfcnty to 11erhaps r.r,y or ,hty fe11t upon tho higher !~eds; up1m 
wh_lcl1 the bca11tifnl on,1 fort.ile sGil iB sprcn~1 :nul through "hich the 
atre11en, bo.n, ero,fod their w11y ,lown lo tho anri ea of en11J - merurure 
rock~ ju~L 1uCI1l!Oned. 
The rooks ~;,:po~nd uenr Centreville nm believecl to belong to bnth 
the upper an,L mi,l<llo auri~,; o! cod-measure Bh'~lD ns aub-dkided by 
aomc geologists, tho lim~stoncs bolonging ta tl,o formor, and tho 
coal .lllltl its nssoei0,te,l shales, to tlrn lntter. If thi, istbo en,c, more 
con.I 111~y bo expcotc1] to ~~i~t bcuuuth th~ bed 11011' wor~ei.l by :'oir. 
Talbot at his mill n. mile from to1rn. h mny nlso be rcu,onnl,ly 
1ooght for 011 thu l~wer sl,,pcs t•f llio Cl,uriton w,lley, particularly i11 
the 11orthoru aurl 11ortl1we,1ern parts of the co111,ly. 
Coal hn11 1,een mlne,l from ll t11roe-foot l,.o,l al au.-crnl pointll in the 
vi~inlty or Uoulre1·illc. 'fho only mino ti!il6rl was 1hat at Tn.lliol'1 
mill, the eoal or which ,;;19 runml to b~ or !Uperior qM\ity, 
Appanoose county is well eopplie,l wiLli e1·rrything noc~esnry to 
m11ku ll community prospe rnus Rml \l'eal ihy, eud, et wourl, i,r,nl, 
Lnil<ling- stcinc, hrick • duyE, 11.,,.J forUle Ulil. 'l'he lrul~r EOe1us lo 
l,un been lug.,ly fret! fr,,111 th~ l,Jigl,tiug cur,iu of 11011-rcehl1mL 
land Oll'ner,. 
• WAYNE COUNTY. 
Thn,e whose homes ru'P. in le~s lwaorlM Inn•!. than fo~·a, nml ll·ho 
•lc8iM to trnder&taurl in ,.IJ it~ broa,l •1-~p,nsire11e~~. 1he 1m•n ni11fl or 
Ibo wnrd "Prniric," ahoulil visit Wnyne oom,ty, for here the~o bcautifol 
llncumenl! iu Lhe fonturell of our mother <'Urtl1 nre to be acuu in all 
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their lorcllne!,. It is Ji0in1h f,ir cue who li"' rw1 M feen tLetn to 
form a oorroct ide11 of th• ir ol.,.arnc 1, r, 110,l ind••( I tu do l hi,, r,11e nm~t 
,ee them it, mimy different rcgiouP, for lbey n,ry mut\1 i11 tbi• 
rc,prct, ruLhough 1n gl'!1oml o.r,pca'"lluc,i theJ arij so ruuch nlike. 
Scicntifia men hav~ ~ntert~inc<l nri<>ns op111i,.,11s concerning t.lieir 
ori,gin, m11ny uf which" crn circu111atril.io,l hy tl,eir wnnl of Of'l,oUn• 
nity to nl,~crn, ,ill their rnriut.ics. 'rl1o•e rif Iona lll"O nfll>rJ.,, nll such 
n• n.ro known ,s '' rolliui,r pn.ida~;• llllrl y,•t tllo,o of tho nortb•'tn 
uu,l 1Ye&ttr11 pLI t11 uf n,~ Sll:l.te rlilfor fr<>w encl, otb~r in ofo1r11cter, 
TbiA dill'ercnce is dm!, in pnrt '"~ Jco.,n, to tl,e more cr,mple!e drninnga 
of the ,ouihcrn portit>n, :,.nil IhiE ,lrniuag_e !~ dne to tho 1fo1:per croe1011 
o( lbe ri,·qr •allrtya lh,m tlw,o uf ll,cir rribulorle1 fnrtbe1· to tlie 
DQTLhws:rd. Wben the couti1w11t wns 6m,lly rBi,e,I from tlw tlihwiul 
sea, thaL portloa a! a whieh is """ our 6l&te ,foubtlcs:s J•l'ef6DLctl a 
on1f11cu whfoll was nulJ ~li;;utly 1111<.lulutir,g, tLc lougitudiu111 •kpro!• 
sinus of \'I l,icb 1t0re in die sanu! ,Hroolio11 or, 111111 gnrc origin Lo tho 
counte of the rinl'II n.n1.l sltelUliS, 
1'rayne co1111ty 1•n'llcnl1 ar. ,,.111,ellenL exnmpl, of n well- ,}tllinod 
Jlf'!liric re.:ion, lyiug u, it Joe.s wlirn, tbe Merucin~, on~ the Suoth 
For\: ,,f Ulmii,,u ri,·ers tnko tlmr riso. A,; ,me Blomh npr,n tho 
1,rnlrj.e in :ho om,trnl 1,art of ilrn c"unly, ill railing ''linrncttr is 
1011111\l'hat ,.,bE~;J.rt,l by 1h~ 11i"tar,1 l'inw whicL is ,,nly L.ruke11 l,1 111,1!$ 
a111l gt1,1•e~ of fori;st trcea thnl rtvi•al llio pre ,•nr~ t>f 1he slrMt•H 
i11to 11hioh I he tur£1co waters arc gall.iere,J by tlll' 1n11\titwle of i,:<'nlly 
,J,1piug 11a•l gr11Jur.lly ,lecp,,ulng ravi1rn1 1,hich give tho prnirics <Jf 
Lhn region their Q\i11·.uctcri~lie nilling n1,pearAnc,•. 
'1'1rn r~ct thoL thi~ co11nty li1J8 ~huut tl111 ~,·a,! wnterff o( ill~ ,,treuua 
,ndfoa1;,s n co11si,lar11l.l,o e!ovnti,,n, but tl,is is 11ot del1ui1 ~ly lrnt,'llll. 
'111at cl' G,1ryJon, howevur, i~ rrobably ML fur fro1n 1lio sn•llo sa 
Cht1rri11,n, lhe county &(•al of Luens ccmnty, wbio·h Is, nec,1nli11g IQ 
Mrr' t1ticleon, live lwu,lretl nw:I lw,,uly four for L abo1•11 the lei-~1 of 
1ho :\li1!i•1ippi llt low wnkr i,( Burliugt/JD, Thl1, 1ul,J1:ri to f,H1r lnm• 
<lred a11,l eli;h1y -six fctl, ilw cl~1•11t!o11 of tliot pvit,t nhoni !.he G,ilf 
of ~'foxicn, "oul,I gire 19 Gory.!011, iu round nnmhcn, an efo1,ntion nf 
i,~011t one thousawl li•el 11!,1011,• tl,o lc1·el of tlw sen. 'I lie -~ui I of 
lh) UQ 001m ly ia c•f oxu,•llrmt 'l'"I ity, 1111 ii 111 ,loubtful if 1111 e,1110.I 
aren 1:nn be foand anv whn,1 11111.ing ~11 liUl,1 1111stc uml uutillabhi 
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l11o•L The only l'lemcnts r,f pro~pcrity wnnting hero are a nffieicol 
au1,pJy of 10110 a11,J 1i1aber. 'fl,u Leuy 1kpo it of ,!rift, "hieh 
und rli,·s tho ,! ep soil. render, the Le,l vf 11tonc inaccc il,lr, wl,icb 
no ,foul,t ex161 a, t<10 gr ·lit 11 J p:li to 1,e 1•rofitably 11unrricd. This 
w11.nt ttm I be 1upplicd from oilier places, nnJ l,y Ilic 1n.rn11factnr11 of 
brick. 
'fiml,cr cu11 lio pr.,fitnLly cnltirotc,1, :11 ia Lci11g ,lcmon,trnled rcry 
ex1ct1Eil'cly, in 1hlfcrc111 pnrtll of I he Stale; be i<les which the nntor~I 
gro't\·th I'll' fores~ tnes "'ill p!Jly t•ncron h upon 1hr 1,,airics ns soon 
a! the fire! nrc kepi out. Coal of gooJ 'lualiry h1n br~n f,)1ind in 
the uor1hc:ut.crn pnrl of Lhla county. aml n few expo urcs of stone 
am al-o se " in Wright, owl 1 0uth FGrk lOITll hips. liut ilrpcu,ling 
nn tbcac nlonc, little coul,I be sni,l of i1a grulogy, except 1lu1t it i! 
Imo 111 !" lie wi1l,in the great lowu anil Mi• ouri coal- licl,I, a. ,lo also 
1111 ,,r thoilc r.1 lcb 511rroru11l it. '!'Iii~ render, it ,,ntir ly reu.,ouable 
to prospect ~ r coal by boring at nhuost ,,ny point ,rhliin it. 011 iug 
to thu smn1l 11nml11•r "f ,. po•11r ft of Lim &trim, of tilr11ta ,.l,ich aro 
ge.11t•riilty roim,l II soeiMcd mth Lho br1h er coal, little morn c1111 be 
11J•J;g,•1t,:1l, th,rn tu:iL burings might be llta-io iu nlm, t any pnrL of the 
cou11tv with tha rcasonabJ,, liopd or iinJi1,g coal ithir, t1tu or three 
L111nd;e,l fcl·t if !her :m, c"mrncnc~J in the de por \"alley,. It ia 
probable nlsu ihi.l 11:u u11pcr hrrls of co,1l msy ho reached within ono 
Lw,Jml nud fif1y fret. lu C11J!~ rncb borings are un,krtakcn, it ie 
proln1hlo u,nL n coo~idorable tliiclw ss of lime t ne wuul<I bo pMaerl 
th·ough. 
OECA.TUI! COU~TY. 
l'a ing 'fll twnrol fr ,m Wayno t,, llecatur county, l)ne obferves 
a mnrko,l clinnge in tLo gcnernl 11 pcct of Ll10 counlry, "hich is 
duo io II greater z,r portiou of Liwl,cr in the laUcr, I :; tl,cr wilh 
thu cxiUeu~o ,,f more nutnero~ um] larger streams. Sotno portions 
al~o of Decatur c~unty IIJ'Q wore unovcn, l,uc tl,is 1mcv,:nn,•,1 ia 
pritieipal!y ctlnliuc,J to thu 11'00,lc1i lauds it, tho ,•iciniLy of tho rivers, 
wJ.ile, umeh of it is covered witb prairies or tlia1 peculiar beauty 
which characteriics Wayne. 
The aamn geological formations n.lao umlcrltc boLh count1e1, Lnt 
in l)cc11tur tho rh·cra bare eroJa,l their chllllllcla deeper into them 
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tlmn tb~y !taro in Wayne, .,-here the ,trcllln nrc ~!>mpnrotively mall. 
It j, tl.1.q nlon<> th;,t lull! pro,lucd lLo ,lifforcncc iu tLe cl,ar11cler of 
their 1urfae , 
A II the roet. or Deco.tur eounty. nt le st iho o nbove the len,I of 
Grnn,1 r. • vcr ll0lt(lm, iuo understood to belimg to 11111 upprr 11r ~npro-
ducth•o (031•mtl ures. Tlrns im no coal hn l,r•cu fuun l in 1hi~ county, 
but there ur~ goo,! geological reuona for belie1·in0 thal it J.O<'.< e;c;il;~ 
•there at con it.I !'llulo Jcl'lh btneath 1\,0 1urfaco. Sbouirl c~ploratiooa 
be mn•h it ehoulJ bo ,lone by ~iul.ing 1101,r~~- Tho,t:• ought lo Le C\•ID• 
mtm: ,d iu tho Jeeper \·alleys, for it lt l.,tlie1 el tl,~L !l,e h1gl,er strata 
J~ uvt ccml.llin auy ceal; 111111 since the Biri.1.11 of the coun1y are proc• 
tically lercl. 1,y commcnrin ii, lhc nllt•ys lh~ lnhor und llx1w11sc of 
di, •iu, 1hrongh tb Ul'J)('r Elrnln, nhkh nr largely cmupo • d of 
Jiml'Stone, woul,I bu nl'oidr.1. 'l'he op11e1 conl • 10easurn liu111,1unc jusL 
rofcrrc,I lo affords a gr t nlm11l noe of exc llrnl ln1ildi11g-1t•m~. 
m re putic-ularly aloug (:nmd JUvcr nn•I its ttiirutuic~. :l,oul,l 
coal ncvtr he fouml in D catur county, ita iulrnbita11te "'ill nover 
.,,.1mt for fuel, b c tlllO it is 1nll !UPl,lic,t ,nth n thrif1y gr,,u-th of 
fore t trcos. The county i8 well wnlcrcol Ly i1s ep, iuga nrnl numo-
rous stTcamt, and it, suil l,aa ,10 superior for fertilil_v. 
Liu lo 1111, h~rotofore b<!Cu so.i<I of tho n tural beauties of the rcgiona 
Ums far ru1 ~,I through. ll ia not b~!l&U u tl,ry 11cre fou,.11 below the 
average in th•~ r«?!ptcl: b,;t npou 1h11 bright ,lune morning, Ir. our 
j urncy ,)own the 11·e5t iude or tho vnlley of lirunil Hiver, uur eyes 
Lare bceu rcstin~ upon rie1<9 of imprc~ ivo lorclineH, 'l'lrn o1·oo<led 
hill!idt , eloping d!l\\'11 to tho river from tl,o prairitd highlawle ; ihc 
bo1to10 prairie, level as " tloor; the Lelli! of l,cAvy 1i111IH~r skirting 
the stream, are cliruscten in Ilic land~capc peculiu t,, tho West, and 
rounil which the ntrectiou, of tho children rcarcJ tni,I H1csu sccnce 
will cling na long as 1ncmory Tuts. 
RCNGOOLD COUNTY. 
Wn.y11e li!l.!I been ,letcrlbe,l a.~ a prairie county, wLile Dei;alur, 
adjoin111g h on the wost, is rountl to pr1ssCll• n 11ell • proport.ioned 
1liversity of prairie and timhcr l•nd. l'r,cc ding "till further west, 
war,!, R111gg11l,I county og.~ln prcecllts u3 with o..:lcu,ivo nn,1 nlmos\ 
continuous l'rairies wbicL, bowcver differ to1ucwlt11~ in ubaracter from 
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Lhoao 1,f Wayne; in ~QJJ&e11•1~Mu of tho ,Hll'er~nco in tbc ,ln,inage 
1ystoms or eueh, and not lo any material ,!iffurcuee in the cl,nraeter 
of their fom,ation,. 
The J, ift. Jeposit in Ringgold county is very thick, l!.lld its ,li,tin.:-
t.h·e top<1graphiClll fcatul'l'S are pr0Jueo1l 1,y thu great ,Iepth io which 
its streams cot tht>ir VAiiey~ into llit.l formntion. 
Way11e Munty is tlrnineJ in alums~ uJJ directiouJ from i!.ll c1mtral 
portfona, J,y tho upper lir1Woheii of Chariton and '.lfoiliciae rivers, 
wost of II hich pass 011L of th11 nom,ty Lcforo tJ.uy bnvo lnai-easerl to 
any Ctllfii,forable 1·1,l11me, a.mi b..,fc,rij they hnc eroJc,I tJ,dr u.lley1 
to &D b'To11t a ileptb iliat the tops c,f the trees which 1:irt them aaa 
nut Lo se,•u pe~ring above the general aurrace as oue stand9 upon tbc 
higher proirlu Jeni . 
Tho streo.ma of Ringgold county. however, pa"~ through i~ Crom a. 
northerly to n soutl,erly tlircr.tion, l1nting at the northan border of 
the conuty nlre1Vly aunine<l c,msilleraLle she, an,! iu tlmir pass,.ge 
through it, lmni erod~,J their valleys ~" ,focply tl,nt th~ full. grown 
forest lrccs which ekir their l,anks can not be acen from the higher 
pr11irie surfoce. lndoeJ tlwy c.,u)tl not L,1 thn, een in ru11ny ea.sea 
if they ll'rt<• three times u h.igl, llB they •r~, for the ''"lleys nre 
u,u11!1y n11rrow, with B\!lllell'l111t abrupt slope, I~ the pmil'ie level, 1111d 
frum (me, l111nd1L·•I t,i t,rn li.,11,,lrod foot deep. 
1'imh,•r is Mnnlly ~caroe in lh!a r.ou11ty, but nl•mg llui l'lallc, 1111,i 
Enst 0111\ \\"Nit Gmml rivers lhc•re nrn 1!oo!idtr11ble bo,lics of for~at 
trees cou ialing of oak, elm, maple, li11den, cottonwoo•l, 11ickory, 
hnckcy~. block walnut, box eMer, .tc. 
'.\lost nr tlic rouda aro excdlnit, being IOMle,J ,1pon rbc "tli1·i,Jes," 
an,J 11 1ho trrov,•kr p11Recs over thm there it \·cry lillll• up,,11 which 
tho oyo cnn r • L to relie\'O tho monotonou~ c.11a11!e of prlllrio: au,l 
ir n tr.i,)!er I,~ ie quite unccnsci,,us of tbo presence within the 
range of his rision of tbe1e ,loop v111loyt1 with th, ir ,..-ootlod banu, 
u11m h•~ u!'pro~d1cB to ,·ross tbom, ,,ltich boiug done they a.ro ag,1i11 
bidden from 1•iew, and tL~ collrae or tl,c ,,all~y itself obaoure,1 bJ 
tho general unilul1tory chora,•.ter of the aurfoec. 
h i9 difficult, if nlli irnpos:eiLlc, t1, ns0er\1tin nccura~ly tlie 
depth of tLc drift Jopoaii ia this 0011n1y, h11t 1L is proLably IIOI loss 
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th1111 on~ 111111,lre,I an,1 fifty r .. -e~ ,1 ep whero none of it hu been 
removed hy troti,,a. Iu,lee,l iL onn 110\ bo certainly kno1m thtiL iL i, 
not fully as ,foep 1H tho foll dopth of the vnlloys beforo mentioned, 
for no other m,teria.l ap1umril ur,on Lhc slopes, 1111d the ouly 
c.rposur,,s uf rock t.o bo fonn I in llio CQ11?1ty a.r a fow am.'\ll 'Jll>rrics 
of upper co:il • measure lim~tonc ncri.r tho Mi5s~uri lwrd~r, on 
100tion 10, 1,11n1!bip G7, raugo :![I, togctb~r with ~ few ~tmil:ir 
upo,urll.i iu tl,a extreme uortltea.it corner of the Mu,.ty. Thero 
Bro 11,t fotuIL fi1•~ humlre,1 11.nd fifty aquuc wllca of this county upon 
whiclr ur, rocks nppc,,r uxo~pt Llie 1·cry f\lw ho11l,lcr1 u~socintt,l with 
tho Jrift, It will be tbUll aecn that a. gcolo,;iclll examination of 
111cb ,, cr,u11t;; 1ilone, ,lisconncolcd [row a,lj,)iuing tcrrit,,ry woul,I 
gfre nry unsatisfactury resul~, e.ictpt of the chamcter of thu 
i11rfo1.c~. fo \"iew of' thb ., ,foto11r wns m"1Li,) t" the northwuril into 
l'uion, ~lo1li1ou nnol A,hm, countic , tbcnte eo11lhw11r,J into Toylor. 
Euu1inalhn ti, re, togdhcr wiLli tho,13 within tho c,,uut_y. lea1·c no 
,fouht thu.t tho first strntili~J ronks l,oneath tho llrift. ,Jopo•it in 
Ring •ol,l arc the upper coal-measure Lim6$tOne; tbc i11fcrence from 
wbicb is tlrnt if coal i1 ever obe;1ine,I hrre, it will b~ f.iun,1 at 
onsicl,m1Llu ,lepth Lela,, the su1·r~~c. ft i.~ oc,t 11.L nil i111probnblo 
that QIIC or ui~rc liod~ of COlll 1m1hrlio tho Oijtmty, hut if an, further 
~n,! more uduuflrn u.~,m1inallon~ uro 11•c,le1.I lo ,gh.i 1,vc;, nn 
Qpproximot!l oatimn!o of tho ,lepth nt whid1 ii nuy bo foun,l. 
The .,,m,.ty is so well dr11in•1l Lhat hardly a siuglo (ioc,1 c~11 bo 
found w1th111 ita Lonlcr , yet water is nLuu,I nl i11 the strc:1m,, aml 
nl,o ca lly ol,t&!ned 11t " m,,,lorato ,Jepth anywbcro uro11 tLo high 
ltLuds vxccpt UjlQD tho 1111rrQW d,I •e , nrnl immediately upon the 
1lop1!8. 'J'l,u prairies nrc C<.>• ro,l with a lus11ri11nt gr,,wth of wil<I 
gra , an•I the "ulLimtc,1 rnricti,•a suaoccrl n,hnira\,Jy. Cvn~o•1uc11tly 
this is 11 •ati11c,l Lo Lo an im1,,,nauL one for &tock-rni,ir,g cs well u 
for purp,1i1cs ur gc11cral farming. 
T,U-LCI({ COUl'i"IT. 
•roylor coiu1ty l~ eiinilar ib. the goneral charneter of itd e11rfRca to 
lho~o which u1lj11i11 lL IL Im, rather worn ti111b('r th~11 ltiugi;old, lmt 
11ot 81) m11ch of citbr!r timbor or et,•n~ 111 lloc.1tur c,u,,ty. The 
ltree>m1• llow to tLo soutbwuJ through it B! i11 lliugl,l"l,1, !1•1t tb~y 
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will n,,• n?orag~ (!Uitu &o large. oml drnir ra.Hcya arc 00119c,1nently 
not (J ,he ~,, deop uor t!,~ir ,lope~ B<J 01t,ri,pt. 'l'hu co .. uty l, por-
foetlv ,1,.,-ine,I by i~, ri,·ero u~ I crcck'J, so tha.t uot" ,nsir~ll nur pond 
W&'-1 ~ny••hcre ~el!·n~ Th•~.-1~ strm1m'i e.ff1Jr,l gQLJil wator for &lL1ck, n.nd 
aprin;;, ,re not ,u,c~mrrrnn in 1hpro..t~ion, up,in the prairlu~ •. _.E_xg.eJ_ 
Jont ..- 1 ter i~ aho r~J•lily ob l 1in~ I ""Y" u.~re upon d10 pm1 rie! o.t I 
very m,,,luok depth. 
'f,rnl",r rnou-;h for pr~•1,ut 11,Q co.u be founJ i11 the viciui~y or lho 
&ltC:lln•, wh ioh rapidly cimico:rnh,•s upon the prm rie whom tho lirca 
Gr• ~ept 0111. 'f!ie,e tn•es aloo grr,w ri,pi<ll1 when pl:io\td upon the 
prairie•. Hon. L. W. Ilill~·er, of 1'11&.ttville, hM some cottonwood 
tree.- about l1ia rw;iJ~i1cc whi~li IUJ !,~,I plante,l five yc11fi! ugo, 11.lld 
'll'hith 111,.a~ure twenty- thrno ioulica iu cir~mnference ut llrn root. 
Ilis 111cll,ml of prop:1,r,tiug Llu,111 iR ~" peuuliar onJ. ~occc&Iul WI to 
deserve porticul~r mrnlion, a nil i.11oro11gh trial Ly otl11,n. . He 
pro~ure,l freshly eut polu, o[ !liaL wvo,! from tho timber, chipp~d 
tlwm wi1.!1 1t.n ax 11t short i ntervul •• ,uul tb~n plt,nted them, oml rg 
en,! in ,luilo"· trenches. Yig<>ro11, ~prnnt.s anon aprnng fr• •m <l!lcli 
or 1Le chippe,] t•lt\ees «hich gre1~ 1n11eh more rapidly 11"10 11,e yoimg 
trees wl 11 d1 w~ro tl'1lnap1"111c,l with tb~lr rnou nt tlio ,1,1110 ti111c, and 
•oon 11~e~o,lud them in si.:~. 'flrny li..ve 11l10 11 mud, 1u0Jro hcoltLy 
an,l thrifty 1tpp~11r,111cc, WLothor Qlbcr lrMII mKy llm• Lio propa-
gllt~,I, rem·,iM Lo he 1~3te1I. It i, wry ,fosimbl~ tunt ,,Lhcr lreo1, 
p11r.irnularly the White M nplo, wl,; ch grows vigorn1isly, Alio11hl be 
cxt<nsiv~ly propagn1d, buL tlw i,otl1\n111•00,l grow~ more rn11hlly thAD 
nny oth,r, _,•111 is c~nsc,piendy ~aerier nuihble ~! fuel, alL\inugh the 
qun\ny ie ll'Jt ~n gr)n,! n• 111.11 or 1nr.isl otli.~rs. Mr. Hillyer thin~• 
tlmL if I,~ h11,.I pl•,nte,\ ten B~r~s in trO~ij 11,t t!,e tirno Ii\· pfantod h11 
grorr, ho might now lia1·e J.riurn .ill hid ~t1pply uf Cud from Lblli 
1ou.rrt1, 
Gvn,i,lur~ble pnrtlr,ns of this c~unLy, p,irtic1tlarly the UQrthellBterD 
am! flOUthw•eijLem parl.ll 1tro ,le,Hitlllo of Hto110. Several good 
quarries are opened in th~ u.ppcr oaal - nieMurc lil!loatono on the Ooa-
bu11,k~,I . nnd - lwo ri vcr iu tho vicinity of »~Mor,I. 'fh<'ro Bro alao 
• fuw ,up0!ures of tlio e,una rock ul,mg tbo rivor bcl!rn~n Bedford 
and tho ijOuthcm buuodury of the S!ato. fo tho n,1rlbwcsLern p11I 
of the cmmly, oa eoveml pni11t, on the £~st )jo,hw.,y, nh~•I'•• where. 
that river e11tllr Pn::10 cou11ty, a bl11,• •r~ill,l'eous limesto110 is fou.ud, 
onJ h,mm,1h it a 6ft~en -imoh 1,e,l of cont i, liui1,g Wotkc,l on lu,d of 
Mr. J. It. Fu11er, •~ction :!9, tow11slil1, jtl n1n;;o ar,, ,rliiuh i3 tl,118 
for d,~ ooiy h{•,\ of co<>l wt1rk,·,l ih Ll,e county. It w,s 11t f1.r,L 
b,,lie1•e,l th.11 t!ils bc,l of flonl beluu~e I ta tho U]'pcr port of Iba 
lower ooal -111ea.•llrn,, Lut !11b,~,111c11l ,,x.,roin"'tinn9 le,1,·o 110 ,foubL 
thit it bulongs quit~ within tlui upper eerieA ~ml i, L~li,•t,:,I t!I be tho 
only b,•d whiclt that scrillJ1 uonrnin,. Cu11ne,t.:d llilh tl,is r:huoj!o or 
nr,iuinll ia 111,o tlie bol.icf lh111 nlth0111;b utlier bed• of """'l 111,iy lt11 
e,;pectc,1 bL•11e11eLli the one now worked, they lio n1 eonsi,J.inblo 
depth, 
'l'l,u coal ul" ~Jr. Foster'& ruino is of .g<N,J <)'tlllity, 11rni l,uing ,. 
lu;;,1 "'"rkol for it, Le fiuJ• ii pri;Jh,1Llu to hll\'O ii rnihcd although 
Ifie h•I is•, t.1,rn. 
i\Ir. mt--iu Jluu~k i~ mttkiug c g,,o,l ']1Jali1y of li11rn l'roru l,ill 
qnJrrics ul 11-:,lhr,1, for llhiclt IH, 611,la" rendy m~rkct, as well u 
for bis 11u:.rTy - rock, 
Tb~ ... ,ii of Tuylor, is or tl,o ~amc Cl\lcullent qnolity us I bat folllld 
iu th• ,~01mtiu bervru 11ninoJ. 
Tbo 11mrket:1hlo pro,foct~ or its 11i1iic11a con5i1t at pre~ent. (,r live 
Blork, r,,r whicb !my\•rs reauh them from botb Lbr ~,1skr11 and 
wc1,tem bur.krs or tLo Stfito. 
Witl1in tlie luonnry of eo1nu 11,1w li'ving the growing whenL or~p of 
tlrn ffone• <'It vo.lluy wr,1.,s wu,tobod with lh·cly interest by th, wl,olo 
co,mtry. h~oi:uo a11aceu or fail11rn Lhcru 111T~ctc,J t)rn morkc\ for 
1md utmr. 'l'his ,us before tliu flrnnt We,t hn,I bog1111 t,, si•11d 
'fonmr,J rur tho worhl's coosum1itill11, !,er ~urphu atnro n1wmnling to 
wiili,1111,1; of lm11,els ur gr,,in rvery yclr. Th31 nll,,y, i~ Rt,11 furlilo 
n11<l Lo.uitiful, but nolf, in the growillg grc11t11es1, of our r~unlry, it 
ta, <ilfill•l,o I iatu iruigoilio~nco• 11ompo.rcil. •itli 1lio ra.mo h once 
poa,o~••"I. O,hor ulleJa have been so,uleJ and omlli,·ntcil ne the 
lido <1f oivi!iuti11t1 r,,1led ,renwa.r,I, wl,ich vi~ •it!, lhll.t iu nery-
tbiug tl1at mi.ku ll. regioa deairaible, but buing tli~m.el ,ea in &be 
,ts neronT <>F :-f,\ l'J;; G!,IILO(l) T. 
mhlit of b,,on~le~~ pr,,,l~~livc•s , their ctccllenco ha3 liecome 
kn,1 n only 1,1 tho p:i ing tr vellllr, 111"! Lh,:,so who ,lwcll there. 
'fl, •re ro yci ,,th.r~ in our Smtu of aurr" in; beauty an,l fortility, 
which Ju,,.• f,r,ly ju,t bei;,111 to Le settl~u. auil which will in a re.., 
yc:,r0 pru lLJce m,,rc Lr-,n,l, an•I Le tho Beat of a :,;r~nler Ulllllbcr uf 
b~ppy h•1D1c9 Um, tbc fa.r fame•! valley 9( the Genossee. 
P:,;:;4l c<>uuty po-,sc ~•:8 outJ of these lovely regions in 1he rnlltya 
of the X1Hh1uyij. Ti.t•se ure m.; ought to r~ceivo eepar·1tr. 111lllle,, 
buL i11 tho mu11gro nou,ench,L•irc uf tho pioneer, encb large brancl1 of 
• slr••aui rut.iille<I the 1Iame of tho 1irincipal one, with the lietiuctire 
pr~6r E:>.,t, W ~st, or ~fohlle, ns the occ· ion rcr1uireJ. Tbll!I we 
have :. mL1ltiplicity of Clmrii«u, Grqml, One - bnnurc,l • untl. two, 
N ,lru,1.y, Tarkeo nn,l 1'i~hn11,botouy rivet. 'fhc We~t .'ml!l.way 
slrtl ,!,e, entirely lhro11gh tli~ cou•,tJ fn,m uorth to south, n ilimmce 
of ncarty t ,cnt.y - li\•e rnilc3, L11t which is only n. mall porti,)D of il! 
e11tir~ l~11gtb. 11bi!~ th,, East No,.l: wny has leugth of only nlmut 
twelve mile• m tlus ~,J11llty, h:wing ent,·re,l it near lho u,iJ. le of the 
ua;t lmo, fr1,w T yfor, whic, r~ceiYc,l it i11 tum from A,l~rn,: bnt 
mor~ p,irtkuhr rnrcrcin•o is hera 1na1fo to the We,t :S1i•lawny. Tl,c 
charnetur 11[ thu a11prn·1eho~ t, tbis stream i&somowhat chlTcr .nl frum 
thu~,Q which ,!rnil1 tho 001111\ics t1, tlio cristwar,l «fit. The etrcmm itsdf 
lillll aboo1t 111 far 1,cl~w tla• guncrnl pri,iri,• le, cl as tho.e of sin1ilar 
aiz,, i11 'l' ylor cou11ty, about 011c huwlro,l uwl fifty feet, but the 111-
1,,y slnpe.i nr~ mure ·•riu:111.\l, commenci11g bout mile from the 
stream on either si,!o. Tlrnso slopes 11re 1bemsclves uuunlating like 
tho L. •h,,r prn1rle , tho tlr ln:\JO y t~m of wl11ch is hero repcate,l in 
mi11111t11ro. Sh,Lil<>w, •ra ~r flLVIDC8 corno ,lo11'n to tho Hrcam "' 
iutcr,·al3 1;1'11•1,1 <lly ,lawi,li hin:• bmnolws of which cxtenJ outw1ml nn 
either ~,,to n•I up the ,lop,•, multiplying un,l Jr11ining tho lnnu com• 
pletcly, nnd givi11g it II very pleMin.,: appe r·incc 11uen ,,fo,.cd frntn 
th~ opposito ,!,It•. 'l'hi is lho general cb:msatcr of the valley iu its 
wb~lo e,;,ont thrm1,;L tho co11n1y, buL yet it pO&sC!!SC~ divcr$i!y 
on-,11.;b to 111·,k~ it ~ l~n~~ut for the ,,ye to r~· t upou it ul c:\'cry point. 
Althu11,,:h 'ti•~ ~~~tern p ,rt or l'nge oou11ty coriL11in, more, thnher than 
:my other of the suuthoru tier, th11~ f . .r seen west of llc~t11r, ytt 
tlreao appro11chea L•• tho No,hwuy 11rc principally prnirie elope,, which 
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allow their foltur~ to be •~en with ·lmirablc ,listioclneds. llllme-
,liately i,,,ru,.ring the tr,.,.m, wore or 1~ .. timber i~ 1tl1tays found. 
~mel!mc , it io tru~. it amouuL• to but 11 1·cry nnrNlf beh, but iit 
oth1'r phce• it i• "qa•rter of:,. mile r more in wiclth. Ilc.i,lc thil!, 
whrrc it• lribn llric• meet it, a• wol I ..ant Bo:ne otlir.1· points als<'.1, etill 
lari;cr rorns e:ttou,J np1rnr<l upou the slop«'!: an,l in tbu sp11ee 
bet we u t'.o J-: 1 t .,n l W c,;1 ~o•li,waye, opposhe ln11rmJn, there 11 11, 
bo ly of timb~r four iu,les in wiolth. 
.\t tbid scH3QD of the ycu (l:L!!t 9f July) the rq1~nc.l h:1,b of orrn 
'l'~ett, or prairie gras;i gires the nrhce n. sere 11,11,l burren o•pect in 
1lie tl,stance, au,I iu lookinJ ,l ,;rn upon thu -rollq ,rne ~eu the 
irnmen e fiel,h nf >(rcon lo·rnrinnt corn, an,l yollow, rircnod g,-ain, 
8t~nding upo1, th ,urrwo like r'oa11gul~r ou c,i in I\ ,lcsert of i;nua. 
'l"hls rhso<' i one only in ar,;ieur.rnc~. far it only nce,b the plo'I\· lo 
c nrert o,cry aqu,1 o ro 1 of it into liel,11 fat.He IL'! tl,o.,e wliich arc 
now tbtre smi!in;,; "itlt n plcntifnl h,rv t. 
•r;, otb r riverJ of tho c•;un:y nro two s u ll ilrc,>:am,, tbe Es•t ,.11,I 
'ire!! Tnrk~o b1th ol which tr11.vcr,1e it from north to south; 11nil U1e 
Ea. N, ,l1n·1b',lQny. whiGh cro;;es tl1, northwe,i cornQr. A onrrow 
b lt 11f tirobcr akirta LhJ latt r river; 11 little i1 olM fo11111l on tho 
i,: l T,rku,1, b•1t from the i:iltur troa111 1.<1 tho •,vest line of tlw eoun-
ty, strctch1•1 0110 ulmo,t unlirokcn, but <lcrply unilulntin~ prHirir, 1111 
of wh.ch i , fortilo" nn:; eoil i11 the 8t,1te, "ti occuRi,mul lfoli.b of 
gram w,'1 testiry, which nro l,ei111 cnlLivn e<l wl,crercr II gror~ or 
tree funn the 1111cl~1u f.Jr II settlement. 
Lime wuo ,,f g,,,J 1 •rulity for l,11ilili11g purr ,ses i~ quarri•d nt 
n.ri,,u poinu 11long the I•: La ,I We t N<>•l way, from TI1wleyville 
in the e t pnrt of the c unty, to the ~Tisao11ri line; ti ,wy goo1I ~up• 
ply being olitaincrl STithin 1l fo, mil •a of Cl11rin,h. A rer~i&tenl 
le,f,o of n fGw laycni, of "h,r,l, p,,n,i ro·rn, hh1i b limestone, two l)r 
threa foot in thiek11 ,,, ii f,,,m·l ~r"Jll'iug out at fre11'1ent intQnah on 
tl,c prnitfo p~inLS, an,l in email strcau19 bor,foriug the l~'1!<t 'l'orho. 
It ahowa il.iclf" little nb,,vu tho love! r 1hc narrolT Lottnm boroler-
ini; tho elre,un, 111111 ijJtt1:n•la quite thr;m~h the c,,uuty rrnm nortb to 
I 1111,, 11ml dipping to the snutbn·,., I M .,11,rnt tho 0111110 nlc 1\11\t tho 
wa:cr falls in tbe stNa.m, it pp ·1r5 nl BUJUl tbu anm~ elov,tivo 
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r>bo,·c it nt nll p•iinl•- Tin~ ,tc,n•• eacm• well n11"pte1l 10 nll di~ l'Ur-
P'"~~ for ,.1,;c,b slmrn ;, n1111Hy rcq,1irc_,1, c~c•~JH tho m_an11f.1~lurn of 
lime. Th I f ,r effirts wi1'1 ii in this ,hrcct10:1 ha1·c fo1l<•1l, nll;•a.ugh 
it seem 1 1,1 t,2 Cliupni~•I princip~lly. 11t lei st, uf carLrmato o_J lnne, 
It ,•er,· ,u .,e', rc,orn'1lcs b phy1i1:.,l cli 1ro,,tcr.• th" rock winch ho• 
b~tn ·n~uu!rlllly uio,l in D.,vi~ c,111nty for thr. w,,11ufocl11ro of 
hy~rauliu ct1ncnt. _ 
'l'h,• only he,I ,,f .,,,,1\ ,Ctr., m,I in t.hi, co1111\y i1 worl:e1l at vanc,u, 
p,ii~ts 110 ,: Ohrin,l,, 8,;,l is i,).,n 1io1l with tho o~c wl'.ich i~ 1~orked 
111 Q iiuey in A·hm, c-1,1nty, nr I :;Is., nu ~lr. F,,eter 8 1 mil tn the 
n<>rtltwe~t~rn part or 'l't1ylnr co1111ty. • 
'!'he ~oil l:1 o~cry',~hern fo lil.,, ,111,l :ilm~•l or;•ryw!rl!fl' c l\'Crc•l wn_b 
I\ l,1t11rirnt :;rHl"th .. r gn•,. ,\l•lll); tbl' 1;11\cr• or the, rivrr'll. (,f th1, 
c,o 1111 tv, the •'hltn }11:il," one ot thll rw, t nulrilniis of tlic w1!,I ~r-•s• 
ffC•, 1; ,er·i 1,(1,,wlent, m,1ki11g it on of the h~ t nnl11rnl &tock• f111 lnl? 
ro~iou ir; ihe II' rl I J,trg•• 11 wnh~r• o c-1 tie, horses 1u1,l 6hec1, 11ro 
nn"w rai«• l by thJ cilit ru or tho ,em~t_v, I, ,t t!iou•sn-h or acr••s of 
11,1~ ex~ollet,; gr·,~~ ,1,c, ,1r nu:i\ly Ii r,lly " m~11tl1f.i.l of" l·' h is can• 
aume,l. Th~ atre.im, of 1'Je ,•g11ntr nlfor,I 11h,rn,l11n w trr fi,r stick, 
11,n,l p•••r. e<>l•l wal.er c;lTJ ho .,11nin~•I Ill n 111 Jcn,•e ,lc11th ''!' !l•l n~y-
whorc 11•,•rn 1ho pr,1irir.F, ns ,....,,11 ns in thr vall•·yF. Be•i-fo wind,. 
ex~dle l~ e~r111gs ur~ uot 1111frc11u.ntly fou111l n!ou6 1hr ~1 .. pcs 11r the 
ttrcam~-
FflE)W;;T l:uUNTY. 
Tl,ia cmrntv it mor,• ,li,1inc1ly ma,h,1 in i s wirr,~o foaluru 
th~n :ioy cf· th•'"" hot1re,•11 n ,.,,,l thll Lles )I ,i,.c rivrr, which 
,\ilforcncn i~ ,Jue 10 1 wn ,lini1<cl ,, ;su uol 110--•·~•ttl l>y 111 _1• of tho&e. 
The fin11 ,if 11,~ac r.nn e• i~ 1he gn•at • lt,souri river 11hir.h ,•ouriM 
nLo,,;;; ""'torn b~r,l(•r, 011,l 11h ··l-, M!ld•• from 11,. cll:.icu i,ro,lur.td 
111 it~ owu 1111me liat~ ,id11ih. h11s nl1i:i li:1,l um~ l11ymg rnlh1e11ce PIWD 
tl,e dr,1111n~c of the Moury l.,y 1hn • ·;sl111nl, 1111,y u11J it, 1nhntarfo•. 
'l'lio Er-,nu,i uuRo i, 1\1<.• ••xi••tnM ovn n. great port <I the r ,unty ol 
n J'Qtnli t ,l,•pnsit which f,rm• llto :-oil where iL edsl_s, uq 11'~11 al 
11·,uch of •ltl' llltLloriul l,cn•••lh it. 1111 rt ting upon the ,lrift, tlic fiuclJ 
pulvrriz~,I upp~T porlion ,,f which form, 11,e ~oil io otl1,,r 1,ortions ol 
tbc Sum, 
iH 
Tl,is ,lq,o~it l,ns hew rnlletl by l'rof. s~ n!lo,,, 2talc Orol,l~i•L or 
i oud, "tho bluff •l'potiit, ., which krrn !l'il! nbo ba naetl h~Llicac 
c<1mmuoicatloM from I l,c fitl<I. It i- composed or rcry finely 
c.1rnmin,1te,l silk 011s mntter, 1, itl, mueh clayey ~n,l limJ• 1ualcrial, 11 
1,art of the J,ttcr h~l'ing formc,I into 6l<•t1.)' coner,'!iun1, ftom Llrn 
EIZO dn nut to 11 f,:,rty f'Oun,l thot. Wi1l, 1hc CJc,•p~iM of 1l.,e~c 
conere11on1, wl.icli fori.n 11 rery incoL id, mblo pnrl of it, the wlwle 
m~ll5 ,s ,·..ry llniforni ill its color ll d compo,itir,11 fl'orn lnp t11 
bllttom, even nh<'n' it ie nt'll'C thnn t\1'o foci tl,irl,. 11 i.• of B 
1llgl.tly y ll!lwi•h ash color "1,rrc it Ima not hecn t'(•1i,Jc,.,rl d~rkcr 
by dococ-tp setl n,;etable m,tt,;r n•snltlng rrnm tlic prnfu,ic,u of 
gra so~ nn I pl,.nt>!, 'll"!iid1 gro1< upon 11 in ~1-Ery f.,votal,!c aituation. 
llrotiOJ upon tbo ilrift, which it ,rill 1,4' re111eu1hrrrl eont11iu1 tlrn 
Willer· w._nr pd,l,lc~, l,oul,l~rs n1ul ~on I, it hes or co11ree INcu formed 
nl II subl!'•JIICOI (l rb(!, 11nJ hP.nrB will,i11 it~clr the c1•i,lct1~C8 ~r it.• 
origin m .J fresh IVBI i: lako wl,ich wn9 1foubt!AU uno1e,itly nr, 
c~pan u,11 of tbe Miuouri rivrr. * 
There is rcuon lo heliern tliu tl,is d~posit ,lots nut ~.rter.d 
ea tw r,l <lf rite Ni I, botnnys in Pr,•mo11t ~••1111fy, but it! cnol 
lit_ t iri this rlirl'Cti6u is not elc.trly ilcfiu~ ... 1. f"r,.m ti,~ focc !1,al tLn 
fin,, m~t~ri.J uf thP. ur;,cr ponio11 or tl,o drift f;rm• u ~oil 11Jm!lsi 
idcntk~l in 11ppcf\r nee in most J!l•cC!! 1 \\ith t!.•t formc,1 1,,r tl,c bluff 
d P"·•'· fuppl\rLing 11'(, 6>m,, r•rofosion cf gr:i.s•oa 1111~ plru,u, and 
r,resrnt·Hg ~ul :iLtlc le, ihc ~re of tl1e (11Busl ol,scrnr to indicate 8 
duioge or comp011it:·:i iri the soil• mnterinl. f~ is nfong tl,a border 
~r •lie Mi ouri rlHr bottom, nnrl la ""cnvntit-r • iuoh o~- cdlrir~ nnd 
welt,, thnt tlto s!raug pocutlaritir•s of t!,is ,fopnsil nro ~oei,, Exca-
ntir.011 ~re 11111,lo in 1t with less l:lbor 1lian in th~ ,lril'i "url wlwn 
mc,i ,t ll st,·Qng man c3n lL.ru!I a ~p11,fo into it 'll'irhont d1fii~ul1 ,,. Yd 
..-c'.ls rlug 111 II 1.11d wa?1~d ~nly just nbo1'c tlte warr.r line,' tmu,in 
unch11.11gc<I i,,r years, I •e side. .showin~ !be ~pa•!o marks npo,1 thrm 
15 whrn 1hcy "ere fir l ,lug. Very good cellars nr • nlsn n1o1•lo in It, 
the PH(«ntliculnr b.:1ks .,[ whicl, remain "itbont. a 1•nll or a1l,er 
eupporl, au,! soruetim ,wen lhc &J••re am c~r-rcd ont of il, wh!oh 
when tlry, "' it u&u lly Lecflnics, rrmain ficn'icrablo for II long time 
•ith • lit1l<' rare. 
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Ilor,lering tho ~Iisaouri rircr LoL!ilm - which, wllh tlw c.xceptiou 
of a. nlll'ro!\' Lelt of timl,~r nloo,.; tl,o rivt'l'. is in thi! coonty n neorly 
level pr..irio frolll tlm·n 10 sh: miles 'l"ide- the t.luR" tlcpo it ends iu 
atrur,tly u tho r ,cl y dill's of tho ;\Iis is ippi, 111111 viemng the 
ta.ot.1 tio ,lrnpco inLo wbid1 it hue hcen cn,,cJ hy lluvo.tilo o.nJ 
1nctc,1rological cro•lon, one c:in kuJl.~· riil hilnatlf , f the idea that 
thce,1 l<Jo, an• eupporte,I l,y :i frame • \l'OrL: of rock. But thi• ie uot 
the c~at', for nul B Btnnc cf nroy HnJ. is l~ \,o found in tl1c wltole 
m1LSs sa,•e tlL,, Uu,v ronerNioWI abovo rcforrc<I la .• \long the UB9t1nF 
the e l,!,1!r~ bcLw;cn tho uorth~rn and sou Them liue c,f 1110 cou11Ly, 
ledges c,f tlie upper oq,J • mL~1iro ltwt•,tono 11ml ,:in,Jsto11r o__re foun<i. 
resting upQn which ~ comparatively tlun deposit ,,f drift i• ~ecn 
witl1 its b,,u\aers, ;,-a1 cl arid l!llnd. w),id, in tnm bears upon i~•·lf 
tl,o blulT deposit. This towtrl np 11\,,,vc tho drifL in •ome plac~, 
more tl,an two h,rndre,l fo,.t, ond npwar,1 of Lln Lundrc,1 and lirtJ 
foot u\J(rvo tho general level of tho rl,cr boLL~m. 
l~roqu~nt ,prings of JlDr~ ,•ol,l 'll'ater , uc from tbc rlrift et tlie 
base of the l,lnli il~Jw,,t, r,nd thero ,ire aJ o Cl'iilcncu of LLc former 
nistenc~ or rnu ny Ii hitch ha-re cell5e,l tu !low pr thllL luwe sooghl 
other c/iunu,,)~. Th~~e ]>rings l.iavo 1foubllcH h~,J Bowe cffi!cL in 
produci1.,g thu ptcul!ar uulliu~ whkli the !11oe ~•f the LlnO' 11roa,11i., 
particularly in formiu,; the h ulifu! liUI~ nnturul ompitlie&h•r,, 
containing from 11, r~wtqnRrc rn,ls loun nr.n•, coi-,.ro,1 with box-older 
11ml other treos, 1111e11iu,i- lowsrd ti,~ rivl'f, lout 11e11r!y ~orwuu,lc,I 
by hi;::b Lour ~ IU>(I n1>1luh.t,n1:1 ptc~i11itt:iun ,lopea 'II hich 3rt• 
co1·cr<·•l epursely "ith pr irio gr:1,~ tu r!,._.ir lop . From aomc of 
the~-., •pri11g1 ,till I uo, mr,kin.; them ,ldi •hlful 11,wka i11 which to 
},ol,J pie. nic I or for the n,a.tLcr •of. fact farmer t.o al1el er Iii. $!.,ck. 
1n many 1,lacc1 tho l,lultd aro ~o precipitous !Ii I tlrny apptar Glmo,t 
pl•rr,·n<liculilr but thia i1 far frnm licing the CA c, einco appcnr,.ncee 
or tliia kin,) i.n, nhrny1 1ll•ccpti1·c. '.!'ho to.opL!llt fr nts w1ll 1>nrag~ 
le. U1<111 an ,m~lo ~r t',uty. firn ,lcglccg wilh tl,e Jwdion, 11ni.l tJ,e 
bohlcst and moat rir,•cipi L111u ono we founJ, uron whiuh the graos 
waa gro·11in,: 1 when l~lt,•,l with the oliuomdor pron,1 lo l,,e ooly AilJ 
,legrco•. Tlwro ure ~c~asiona I pl.,~ca (n gon,o ,,r tLc more pri,mi• 
rieol fr11utH wliero Lhe mulc1fal l,:u f,llcu d~wu, 11'1,ich 1,rcRent l,areJ 
face for a shor! dis!aucc, whicl• aro in rc~tity M11rly pcrpendiculor, 
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an,1 t~cse 1!11111 th,·ro yc:ir 11fler ,Te ,r, with little or no chngc, 
becommJ S!i Jr;v tbu no grn$s can i;ron- upon them, notl ~ivlng che 
Of'llOIU'anco in the dietance of II rocky clilf. Torre ia a peculiar 
roumling tt'.'I th~ ~11mmit of these l,lnlfa mnny of whicl1 r<t.semble lhc 
~niJici.,1 mQUD i mi c,I hy a dcparto,1 raeo of In<lb,u, upon llmse 
"K)iich Lorder 11,o Mll!Si~sippi, hut lhcir gr t numl,er ,ruu]J un,ltoceive 
nue in thi8 l'ospMl if their &h3pe, were not mnr~ vari,.11, uml their 
rnl~ea n11J ,lope~ also ,i,l not partal:a of 1l1e soma chllrilctcr. 
B,,ing Jealit•1lll uf tre,i3 upon_ tl1eir eumm11a, nm! etrdd1in,. nur-th. 
war,J ,;ml 1outh1r~rd so far H tho eye. cnn rca.ch, they p~sent 11 
~tra,1ge an,l i,,, preal!ivo upeot quite ilifferrn& from that produced l,y 
1.11y other f.,rmnlion io th .. Statr. 
Pr~cc<ling inlon,t from tho grent river, t!.c sutfac.i hccomcs much 
le J hrohu 11ltl10ugh llm matcri I is ti, anme, arul n grcnl portiou 
of _that wl,ich is _no_c <•ceL1pie.J l,y k·rtilc farm , is co,ere,l by a 
tlirafty grow1!t ot l1mlicr; 1mJ npproachin;; this conuty from tl,c 
prBirics which lie to tho castwnr,! or it, r,11e A<!Cij for tlie first time 
~iuce leuing Oe,, tur county. tl1e l,otir.on Ecrr&tod witL foroot tr~t·A 
groi.ing II pon tho lai::rla land, nntl 'opes. 
The ~!is ouri river bottotn iu, in I his co11111y nt I c,ul, ~mu~wlrni 
dilfor011·t iu ohtr ~ ••r lrli•n llmL vf t!ie liSlliI 1ppi. I [f,ro ar~ no111 
or the ,lt·fiaieo terract~ which 11ro ort~1, B ~t, il,erc, nml tho whole 11 
morn ncnrly l ,·cl from tho ri.-er Iv lho hlull'. Tho ~'Tealer ,,art of ii 
t,, prnirie, 11 n<I much c,( it is r,ever reached by tlie higlll'sL tlo<ttl of 
ll,o ri1·cr, r·crhapl excepting ~hose which octnr at mt.,r1·11ls of many 
yenr,. '1'110 oil here id nf the mot o,lrllvrdi11ary fertilitv. Wrlla 
clu;; Ill it Jlh,iw a ,lopth .,f ll'lorc than t n feot, nery h1Qh of wl,icb ia 
i iertil .. ns th t turned t..~ the plow. 'I'ltcre l\rC ~01110 fariu upo11 
this l>oltm11 wliiela have _vielJcd 11 bountiful crop of corn l'vtry year 
for lirte~u ycal'I!,. 'll'it!",ul rotation ~f crcps, .,.ithout monurf, uml 
><1 1110&! with mt illlfl!, 'l'ho formatinn of thia !iottom hu,l waij J~ng 
~ub1e•1 u~ut to tliat of tlrn 1,lnff ,lr1»,si1, frQIU lfhid1 111111:h of i 11. 
11u11e~inl ""' ,Jerir1•d, wbicl1, as 11,lroR(lJ 1•~1,lalnt,l, ""9 •h•11~11i1e,l aL 
~ puri ,I •ubs1~q11c11t to thnt 111 wl,iel, t!,o ,lril', wit!, it8 o"·n prorluol • 
,vo !"II waa f,,1we,I. 'I'l,us wa l'errciv~ t!iat tliie 0O111,ly prescu1, 
o:rccllcn11 11nd, imlDc,1, rc101rka!,le curuple8 of Moil of dilurial, 
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lno11strin", nn,l !h1vn1il~ uri,;ir,, c,1cL tuccoc,liag iho olh~r in or,lcr 
nr time: ttll ,,r which nr also or r~rnulublo fertility. 
'J'ho HurLlm1~torn a.ml •outhc.:ishm., portions of Fr~rnuut couni1 
o.re ocnrly oll prai,·ie, but lhe reginn nl,mi the :Xi:,Jw,,botllny nntl hs 
11iL11tarir.s, u well u a great put of tloe con111y "ca, c,f tl,a~ riHn, 
forni~hcs much more tl,ar, the ... vcrnge anmunt of ti1nt.cr. In the 
des~ripti~r1 of l'.,;;o1 1:01rnty, ,·ou•itleraLle BJlllC!l w a .Javotc,1 to a 
,ll1l!cript,,m of' 1hn valley ,1f ti,., No1la1111y, b~I the greut length or 
tl,i~ )~lier mol..-a H ncccu:1ry tct rlo o it , ithr,1,t 1foi1.,g full justice t<> 
tho vall,•y, 11f th~ N, h1111.bot,my llT1 l it ■ tributaries. A few word~, 
ho1tever, ma•t lie 11H c011ctrni'.l.; its general fentJres, and lhc;o will 
bo coti!i,,,.e,l to Ll,n W1,~L ril·cr, whkh O;\tcJ>,la from tho 110rtlrnr11 !" 
thr so11\11i•rn line 1Jf tlio oouuty, almost 1lircctly through its miildle. 
lt i1 ~ larg ·r atrc,un th~n lho ool,wny, ar.il its .-all<•y occupiua:. 
much 1ri,ltr u,Cft, but nc.irly o.11 1h11L wu, ,; i,l -of thnt 1nlJ..y is ,1bo 
nppliool.,fo to 1his. Tl:e npJ'•TOl1fh a to lhc &tre:110, howevor, u,u 
fong~r nnd mo,rU grdua:1; 1.he v111!,y j5 witlcr from IUI) bigh,·~L lnn,1 
1111 dtu..r s11lc, 11veraging four mil " or tnore in •,rnlth, 11.1111 tbcn it !ms 
"lso "' diitinct hottum, which is not so mnrl;c,I a n um, of tbat ol 
·the Nudawav. 
A llw~ll11; hy the llil,~iuipp.i. viewiag tbill i·:i.lley from the high 
lnnch fur tho first time, wo11ld be likely 10 mi tAko lho real cbnraotcr 
of its l,nllorn, for it is nOL ir, ronl'ty er, il.11. ! tlwsol lie is ,m:n tomed 
lc1> ■ PU thrrn. F:1r 11,e l,l'C tar 1,ortinn of it ia Ml'cr rc11ched 1,y tho 
highttt floods ll hich. ew~ll the river in wcL 11easons. fa11111ling nen,· 
th1• ri,•cr. an,! looking- to,,11.rJ tile lopes 011 dCh si,fo, tho bottom hind 
will, in mo9t c,scs, be se.•H lo rito wi1h~11t o. t<.rraM l-0waril~ th~tn,111 
tl111 mtc Qf 11!10111. forty fert in the m1!1•, tho d,.tancc from the foot of 
tho lope to the ri1•~1' be111g ofte11 ltS much or moro than thi,,, 'fhcr 
,uo 001,.1 ion ,1 lo1r places 1•hich arc rcaclre,I by the hi,,;I, walcre, 1111' 
mont of them nrr draineil whco 11,e w:ltcra sul,5i1fo, lclll'io;; 110 Jl<>nd, 
J1.nd t!rn surr~ce hcc(,me'I coi·cred -wit!, graS3 every yc:ir. The oil or 
these pl11ce.,, 11n1I tho.t cloacly l>onloring tho s1rc:m1 ia co,npo~c,l of 
tho ,listurbod 111Mcri.1l or the bluff •lcpusit, "hil~ the hightr portio111 
of rh,1 Lot1,,m !a11d t\r<, ecmpo,e,] of tinal/errd Liu ff mmti•ru•I like tl1t 
hi!;h l11nd3 along the borilcr of the i·allty aud tu the weatw,r,l of it. 
The view of thi9 1·allcy from tho high lauds is u;-crywli1•ro so dcligl,tful 
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that it •• r,ot caay to stleci i111y ouc rc,;10" "!,'.eh grcoll:r c~cela 
1no1bar in thii re.,p,·ct, bui nu person l!A{'"l,l~ of npprccJuting tlw 
1i ..... ut1fol <'"Ml I" o\'cr 11,e ron,1 rruin :-li,)u~y tu llamburg 11iLbou1 
bci11" tlurnkful lhllt lri, cyo:, Wero ptrminc,I to rc;t up,>n sceuee &o 
lor.-ly ao thOlle which meet hi$ i·iow 1111 tl,e •rny. 
Th ,lccp Jr1f1 l,1 11 c:istcrn pr,rt o[ Ll,o oouuty, .11111 11,o derr,cr 
bl,,tf ,I •1• .r of t:,e nuil,lio 11111I wes1cru p>niuh, 1,~n ~un-n•J r,om 
11gh• all, or u rly all tl,e etrntificil r<>dts wl,iijh cxi~t bc,wuth i~, 
except ~lua tho ba~u 0( ti,~ .\Jiuvuri riv,·r l,luff11, tho lll<>•I BOuLhcrn 
iu:11osurc of wLit1b i &ccn ori the lo1rn lot uf .\fr. ,\lien n~r hie 
~. w -ruill in Jfawbnrg. '1111s is 110w n,c,rly .,1,sc1m:il l,y gru.,lirri;, Lu t 
cm•ush \I a, Ctll ,o i11dic .. 10 lei cru! laJ'"' 8 or IIJ,p<r 0:011I. lllCllllUl'C 
li1uc 10110 witl, m,,rly 1111rtingi, rcsliu;:: 111,on 11 6cc grniocd, mic~c~o .. a 
l ton , I u ele Ihm oF tl11r1y Qr fo1ly feut uhuvo 1h~ .,~11ural 
luvcl ~f 1h~ rive~ bottnm. F"llowiug 11p drc l,n•~ of t\m hlu!T11long 
rhu bottom run,) to Plum Crnck rhu "P" un•,, p.,rticulorly .,f \he 
limuto11c, bo.:omi, more fr,.,p,cnt. :in,I ,,!TorJ gurnl quur11·. r,,ck, At 
ahout t n, m,le, 11lm1c l'luw cr,•ck, and oxt"uJin, lhcncc ,~mo l"o 
n,Ued further 11lu11~ tho b o ,:,f the ~Jutrij, th••ro am vuy foll 
e11 osuri/5 of li111e tone, which 11fforJ tbt1 6oest un,1 most e:ncn•ho 
'llL>ni- a ye~ acc11 ,.c,t of ~fa.lisou con11ty. Tho i;tooe doijdy 
rc5cmblc• d1 c obti111~d from the quo.rrics of 11111.1 county, In <1nali1y 
! ,rell n, iu the uedleneo ~f it.< Ii,l.lt, It et<D b~ c;,blamed hero 
in nlmost .i11y Jc.ire\ q111tnllly, KnJ. !\ith 11ot grc1tlcr d111n tho 
~rdiuiu-y ur.,ount 0£ !ubor 1n •1uurryiug. 
,' nr the 1CJ<iJ~11~e ,;f .\Jr, J11hn Wll. ,u, on 8,·ctio11 14, 1ow11:1hip 
70, ningL1 4:J, this ger,tlcm•u kirnily p,1i11t,,,l out II plttod where n ton 
inch be,1 of coal brui btcn exp" c,1 hy ,•.~m,v11t1on ; 111< ,,x,1toin:i.tio11 
of t1Liul1. togctLer with rlte &trnt.1 ab,wo Bud below ii, !~~"~• 
l,ut Ji11lc, if any doubt, 11,aL it fa "' cllnliouatiou of 1!,o aumo bed 
wl,[clt is lifioi; workl•J iu Adam~, 'l'"ylor nwl l'11gc cou111ic•, h is 
l111t 1l,y ['NL11ble 1l. t tlds bc.1 will bo fouuJ tltic:k euo11,1b LO be 1,ror. 
it.AL1y ,,orkc,l iu LhiK cou111y. 
'lllo l,rick n,l\de i11 1!11. couuly or~ of very fair quality, 1hu clay 
for 11lrid1 ,.. uLt■inuJ fr,, tlui dritt, Mt tLo L ao of the blu!l' 
dtp,,.it, at tho ouly yard ,rhen it wu eumiuc,I. Tho hlu!T 
mukrlal woulJ ilaelf probuLly wuko \'t'TY foir Lriok wcro iL not 
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that the small limy cnucretion• wl1icb ii c"nt .. in., ert1 cl111ng~d to 
to •~uick - lime wh,,n iho bricks no lmrnmi, nn•l luN1 wuen oxpostrl 
to mol tnrc the slaking of tbc lime bur.ta them. 
IDLL3 COUNTY, 
'fLe rmrnti~d <lf Mills a.nrl Fremont ar(' &o similar in gc,,logical 
ohnr11cttr, ns well os iu 1bosP. lopogrnpl,icnl foatnri:~ "hieh 
dis!in_gui!b them fn,m tb~ comuies lying Lo the enalwar,l of r\1cm 
that mud, or th,1 ifoscriptinn of one l'lould ~e cqmdly ~pplicublc 
lo tl1~ oilier. Iu violf of thi$, 11r,,l a;f lbc unu~uw length of my 
\~tter on Fremont comity, Aome of tho topiM ,li~cas~cil tb('rcin will 
be Mrilinuad in till•, anil ~ibers will now receive allN1tion wbich 
were omitted i11 that. 
.Althongh Mills cunnty ~oetn9 to 0011tain prQportiou:slly a. little 
less timl,or tha11 J<remonl, yet it has mor" tl,nn tho counties caet• 
war,I or those on thu :!Ji,sonri watcnl,eil will av~rage; the prineip&I 
portion of wliich is founil in lhe Wl,slern hnlf of the co1111tv. 
Wherever the 6rco &re kept from the prairie, the young timl,~r 
grows up II ith great r.ipi,Jity, so that 011u fru11ucntly eees con~iclera• 
ltl e liodie;i of forcH treea uf tho urfo1L! k!11,la ~r,mmon to the Stale, 
largo enough to ua,1 for- f11~l, 1•l1ich hnve gruwa up eineo tlrn c,i,rntry 
wu acUlc,l, 'l'lmeo !rro~, HS well ne lbu oing" orutigu n,l~u. sucr.ccd 
well when pin.bled upon 1ho pr11iric11 tlt11L rest up,,1, the bluff dcpQsil., 
RB ,,di ns tho~e which rClll upon Ilic drirt. 
'l'he beautifo! nn,1 fertile ;alley of the ~i lmabota11y c.xtenda 
through tho county ftc,m north to south, 111nl i ulmo L i,lentic~I in 
character with that part vf it lyin~ in Fremont, 11.1ul the mailer but 
no lcaa beautiful vallels uf ,~ih·cr n11,J Keg creeks trover o largo 
porlioua of tho uortbcrn aud central p11rts. Tb,sc vnlloya with 
their tributary dopro.sious nrc not as deep u the valleys of eimilar 
alream1 are !11 aume of the eoumiea to tile cutward an,1 tl1e 
approach0& to lhctu n.ro so gcutlo thal they ~an all be as e1uil1 
cultlntcid ~ tbo n,or~ level land. This cbnractcr of tho vnlley1 
began to !Jo dl!tincll,Y pcrc«ptibfo upon roaehi11g tho Nodaway, and 
at lhe ••mo time, that cle11rly defind ocean - liko hori:,011 of the 
pra.irio level obacrvo,l in Wayno an<I claowl1ero hegan to bu leaa 
diatinct, &11d theaa obaoge,, partic1ilarly tho Conner, aro more readily 
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rrcognitcr1, a~ 0 110 pneu wesh,aril int" Frtmnnt a1111 dills el'ln!>tfos; 
the ncnre·t approach to 11 1lc6I1tt• prairie hnri 7• 11 l,~in.! eetn ;11 
11,e nurtberu p~rl .,r_ )Iii~•- The easr•-rn hor,lcr or th,, Mall' tlepOBit 
11'BS uot recogntv."'1 10 thui c-onnty, an,I 'it 1lo11b1less ext n,]. n\•er the 
w1~ lo 1urface, except wbere ~1" srrenms hn• ero,J ,J litmr ra!leye 
tl,rougl, ir, roaching tha tlrift "ith its gravfl aai111 ,. 11 ,L bnul,J;,.. 
Leneu th, lmt by this roe~n, it wns ~ec·n to be much thinner ill the 
westerli pr1rt of tbo county. 
~'ho ,Missouri river ba\lom OJ:leuils tht• foll l,,ngtb of Lbc county 
•1 m E rcnrn111, tho cha.r .. ut~r or it L<•lng •ilnilar, nn<l Lim width 
nverogiog ab,mt the 6ll!lle. for the r,v<r nowhere apJiroadiea the 
blnlfs in cithrr tif lhese e-0nnties. Tbe blu!T, oi Mille, gruenlly 
elope mure gr~,lually lo tl,e bottom laotl.!!, 1111<1 nm more fre,1u,ntly 
womlml tl11111 in Fremont: nud wheru tho timber cfoos not cxi,t tho 
tlopea Bn• more tl,ickly eovere,1 wh1 gra•e. 'l'bi~ res~lt , not from 
any clungc in tLe cl111r-.icter of the m11t,·rirtl, but wholly iu CQDH• 
qnence of tf,e. more gradual il11ping of the hills, thns r~tnining the 
moisture : for where the peculiar mntel'isl or which thev are formed 
ii MpcsNl in eneh prominent 1111d prccipitou ln!lsses :is aro some• 
times seen, ii be~omo, too ,lry to 1upport Vl'gchltion i yet unrler mnre 
fuombl~ rirc1irn~tn11oes ftvery port of It, ovun "lien th1·011·11 oul or 
deep well,, pr11duccs II lu:rnri11nt grq11-1h, hath of pl~nta uncl lrcl'II, 
Tl1119 1nany ,if Ilic bluffs of Mills coanly arc wvnrletl up,111 thtir 
slopes, while tlu:ir promiucnt, rounded 5ummil~ are d~stiluto of tl'ee1, 
rcmimliug us ,if tho wu1Jfog lock! ,,four bonore<l eirt>,1, 
'rho mnt•rial compo,i11g th'-' bluff'. •l~po6it l,111 some phy~icol char-
acteristic wl,ich nro \·ery remarl.-aLlc. Ono of the mos~ striking or 
which i" tho co111ta11cy with which it remains tmchangr,l 1,y nlmos-
phrre or frost, in any 1loap11 which haa Lero givtn to it hy natunl 
or arlifidnl forcet, while it can be n•ndil_v oxcnated by tho apade 
11000. It ii tbid which maintaius the !,luff~ in thdr st.range and 
peculiar shapes Rd unchanged in forin aa thoso are fn other pa.rte 
or tho country which ar~ snpport~,1 by a frnmework of rock,. 
Wcl11 ilug in lt do not need walls abon the water line; ~tock 
•heltcra ,lug in the hill sided aro &~rvict'alilu for tu•n.Y 1ear1; 
roada upon it become bnrd and do not w-Hb euily by tbv rai.u, 
II 
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and tliu~ tho rM,I< ot' thi, re~ion n.ru 1u11ong th~ be,;t in the 
Blnt~, for there i noL 1oue t;, jar tho wheel!, nor Jeer rut3 to 
impede 1he111. It ,lrifs &o re:i<lily L11." limu 110,J pl)t\t·ry kilns ore 
diw ont in tho prornin~ut roiutii, uu<l u e,) o;; well anti IUI long 
wi~1,111 t ,nil•, as th~v 0~11 ba with them in <)ther plllcl:3. And yet 
the 80,l (ormc,\ from tho snmo rru,,1.tria\ will cnunro a dro11tl1 as wull 
a 1111 y o!her, ,1111\ tl,osc wla, till it .,1,,irn ti.int it i:l Lettn tlr.111 the 
av•ra~~ ia tl,ie rc!pcct. The 11,otcr of epri11g1 nm1 creek~ run 
pcrfo~tly clclll' upon it much of tlie timo, ,w,1 whc,c they h,1\·~ lino.Jl:y 
cut their u~rrow clnunu\s down, Lh<J banks remain preoipituus a.nd 
the mdnes \'cry &ltort 1,cyootl 1he iFi.uni,co of tho pring. 
A\I thll.t wo• ,ni,l uf LUO exocllcuce of tho soil of Fn•munl county 
is 11lso npplic!<Llo tu d,at tlf ~ills, 11r,J the 1lr11tificd roekg of l>otb 
cwmlira bc11r tli~ aumc rebtion 1,, tl,o p,·oJnct.u co~l - bo,l~ •1f the 
LlCll M"i"•~'I Hi,cr Yoll •y. l,,irgc qu~11Litie'l ol' uccllenL limestone 
lll'U foun,1 o.lor,g tlrn L ., of t110 b!u[s iu th!! ,0•1thwcstl'TU part of 
tho couulv. The expoaurcJ llTO nlmoal 11lc111ic~l 111 cli~niclcr whb 
thoau in tl:e 11or1hwe-tcm p!U't or Fremont, <11111 the 1111 ,lily of Ilic 
rock, 11bout thu Ht,v,. .l cnup!o of 11~.irrio~ of liru ,tone ~l~o c:tial 
on Sih·..r Crcch, in tlrn ~,,11th pJLrl of t\,o couutj, 111  in ih~ norlh-
e,uter11 corn,·r, 1h,·r~ aru conai,lerul,lc oxpoourf! or ss1ul~!n11c, sqme 
or whkh i~ ,,,mrri,•,1 l,y Mr. I'etc1· Cooper, 1111<1 l'lrougltl i.11lo ,·11riou1 
ijh>fH'6 for huil,li11~ 1111rpll60S, 
~umo ,,r tho layer~ of limcetouc hoth in Mill nuol l~romoot 
couuLies, cloctcly rc3cmblc, in phyoical clurael.Cr . a atone w1Lld1 h111 
been uuece ,fully u,o,l in lhri~ c,iunty for tho preparation of 
by,1raulio ce111en1. l~von if these houJ.l be foun,1 upou trio\ to 
procluco 11 goo,l •t•rnlity af that ,·alunLlu nrticlo, u.ny p,rsn11 c.out.em· 
pla.ing tho manufaclure of it, shoul,l B'1tiefy himstlf GF the e,mtonce 
of " largo an,! cvu,t,,ut aupply of the ston,, 6ntl al.,, th01t itt 
ul111rac1cr id uuirorm ; for thot uf tlrn v11rious loc11Hties n·l,ich f11rnish 
the Lest cement, i~ ulmoat u~•·er identical in ~ompusition, 1111.J some-
timu they 11.ru wi,l~ly dilfo·ant ir, thi,1 respect, while fu rniaL.ing 
1111ually ii:uul ccuienL It thus becomt•B nceeuury thnl the stooo or 
e1ch locali1y ehoulJ be 1tudied and eMporimvntcd wlllt inuopendently 
of u!lu,r1, 
At vi,.rious poinla Along tho base of Ibo Uuff9, hoth in :\lills a.nd 
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Fr,mont conn11es, where eprini;J i,sue or lmro i •uc,l ,n furm~r 
time$, Mu.wlcrnblo 111ssses of p<1ron9 to110 ro •~~11, wbieh at'II 
always of li,nir I cxt~nt, nn,1 b,·u been fcrr[lc,I tnlirdy 1,y the 
spring w:.lcr girin; up 11 portion ,,f its lit:1e upo11 coming in coutacl 
with the ntm~ h~ro. This is found in \'arivue pan1 ur the ~ orhl, 
and is called,, lc11.roou,1 tuf:,. Another curi •IB foci ,,b,c·r1·ed lherc is r.l,0 
fonuation -0r l!llill.H lllll.S!!f:B of e1111dstoua l>y the. 11111e nutur•J prveesa, 
tho lime fn,m Uic water formwg 11. cement ns iL L:,1 percnlntcd through 
th~ s11n,l orwr1 fuut,u in the tlrift, n.t the hso of tit~ bluff,. At • 
poiut i,ot f.r from Ht. llarJ's, in Mill• cmrnty, u l!llBS of na,tural 
"c,rncreto" ,rll& fo1111,l, formed in tho mime u."rrn, r. Tliia tOrJ~S 'ITIIS 
hlcoticlll in oppc11mncu witli that me,! in tlio con&truclb11 of" con• 
cretc Lou ~. • t,l n.ucl, recGtMlen,led 11 fo-rr years ng,,. The ~rnwta 
an,l green t~~ fcbblff it cputnino1l, pro\'o it lo linVL• hecn derive.I 
from tho urift. Dut tht"c aubs!/rnors 111'0 merely cminwa, 111.ul uot r.f 
any ccono, 11c v 1be, 1m,I ve only mc:1,1::,ac I hew to cornet Lbe 
imprcssiou th t llioy 11.re 1.arts of large ll.lSUC5 of luno extending 
Lcn"ath th,, ~urfaoc. 
Thl• Lrkk m:rnufucturc,I in Milla couuty, uo very g<>,1,), fnr belt1'1' 
ih•n nny scc11 iu tho Jir&irfo ruglou lr.tt>ly !'IL!lc<i uvcr. 'flw materuil 
rrom whiul, llwJ :11•,o mad~ ll.t Glvuwoo,I, ia t11lrnu rrum iii" baso 
of !he hlu!t ,lcpc.sit, fo~r Qr fi,,.c foci Qf "'l,icli, n( tho lirlir, cont11in1 
mnro ch,y thnn that nbove. It is th~ r,ractico thuro to mix the -wbole 
togcthrr, arnco 11,uy Jiu,! ll111t Lim upper pwliun Ioli., not colterenco 
enough to hohl th brick, logdhcr while JrJiug, and the lo-rr,r 
portion cruck• by the rne proec:11. 
POTTAWATT,\MIE OOUl\'fY. 
Tho great thorou hfurea of tho card,, arouud which wcahl, nnd 
ci,iliznli<Jll olu•ter, um! along wluch property i1 nlwoye mo3t ,·"'lnble, 
are 11ol nrliitr~rily !0C11.lcd by mun, bat tlitir routes 11rt1 in 11 great 
meaaure tletcnuitml hy gcologit~I feature~, thfmaclvc~ tho reault of 
g0<1logio11I cnt1,es 1, Lich complokd their opcr11tion1 long b, fore lie 
•1111 crc11tc,!. It is from such onusus na Lh~10 \hot tho conlincnta 
have their o,11linc, mountains range tl1oir elevation, the sea it.a 
bounds, 111111 L!,c rh·ers Lhdr ,•oluwo und clircetion; and now, -rrbile 
tho rapiJ tidu •if dvilintion is setting acrou the contia~nt, reqniriag 
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llie ci.tab!bhm~nl of m,w nml morn artifioiaJ lines or fotercommq-
niMtion, diwihr eircnmftanao•, nsnlUng a.1,o frum the opemtions 11f 
11nlu.re her.elf, 11ml therefol'll imm11t:i.ble, Ill"~ rapidly mul;ng Pott.... 
wattnmie CQUllty one of the wost iw porlo.nl, u it i~ i,, su perf,oilll 
uru onu of \he lsrgc&t countica iu the Stale. The g,,,a.t Mis•olll'! 
river ,1hich flow• along iu "" t:ern b;,r,'ler '!rill n~vor cen.•o l.o lloOJ' 
the \mrthuna of its commerce, bllt the co,mmoroi,al irnporto.nce of 
t.be ri~t:!J' t<> Ibis inunty i5 mooh dimini!!h~,l by tho fooL th1J,t lwi 
111.tter lios direo!.ly in lbe course of ono o[ tho grant lln•s of iroilwav 
'll'hich "'~ M,111 Lo connect 1be Atlantio with Lhe l'aeific oec,rn; nnd 
the further fact t.hnt u.i.lnrnl ca.111t•s wlll lend ta cQnverge •Orne or 
tLo pro111)BOO Iowa lines of roeihva.,, t~ o. point within jt, and near Lho 
MilWluri rh•er. The principal or those na.tuuJ r,111ne• - :md :none 
other will b~ Jiso11~1ed - ronaiata in 1bo peeullar nn<l deep croaion 
or the ,a.Hep or the lurger tribularie, of tho Miuouri riv~r which 
lune tlrnir e<lntlueuce with H to lhe northw11rJ, '111i~b render it. ne11rly 
!mprncrlool,1~ to bnil,1 1ho propo~eJ t•11dt and ,rnst lines dlrH1ly 
n,rros~ lbtlm, Upon reaching Lbese from the c..stwu·d, t!uly muat 
bend tlieir couraa ~e111tLw11rd ulnn;.: tho va.lloya of t!m&e ttrellml! in 
or.Jer to re,ach llm Missouri river with fllllilil)', c,r 1,0 conned i,,lt,L 
Ilic grrnt l',,oilfo roil way "PJl(lei\11 Coimoil HlulTa, 'i'hobo 11,iro111n• 
8\11nccs i,i\l probnbly r1•4uire tbe,n 11ll, ~id.1or to p• s into thia 
~o,111ty, ar to uppr,,ad, it M uenrly ns to rrinler II cou11ecl,ion with 
1ho1e wiLbi11 ii deslrable. 
'l'J,cae a1l,uul11gc~, t1hho11gh remula in lLdr urigin ,m,l \u,1irvot in 
their charu~uirs, ure of immc11u1 importance, nod woulll, in lime cm11e 
nu uufrultfo! lelud tu bo olasiro.hle, bui in n.ddition to thes<", Polln-
w11U,ami~ county hn~ folly or, 11vcr11go ,.f iuhorcnt 11nl111~,1 11d1•nn• 
tages, llQI 1h~ least ol 11rlud1 Is tho poSlleSlioll of mor,,, thou l,Qlf a 
u1illi~n 11cn•s or u for\llo 11.mi tillable eoil oa, cnu be found in th~ 
State, 
'fhml nf the higher lands i! eomposo,I almost en1lrtly of tlrn hlull' 
de110 it, whi()b e&tcn,la nearly or •1uite to ihe cofiL line c,f tlto con11ty. 
Tho grco.ter part qf its eurfaco l$ pr11irfo, lho gl'llllllOii or wbioh nro of 
Ibo more nutritiou nirictic,, rendoriug it rouo of the, moat de~inbla 
grazing regions to loo foun,1. The beautiful v~lley of tlie We~I 
Nighnnbotauy p1nses Lb rough ii.I c1i.atnrn pu rti.on from n<JrtJ1 t" 1out.h, 
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whid1 is olao the goi,md dlrnc1io11 nr 11.II tL11 otlier •Ir l'" 1 , , ~ . - - ~ e.n.ro~ mt 1..1r1u:n 
tho county. Tlua ,,, clone ~o 11omph•loly tJ1;1t hw:-,lly ., pool ol 
stngonnt ~alcr cau ho found wilbh, it• bwcle ra; yet the mwl~•t 
of I he •lroom~, even ln the present dry ~"ABOll, 11 fl'~rJ nn nball'1anrc, 
of W<lter for t1tock. Excclle11~ well, 011n he c,blafo ,,1 1 t . ' ' ' ' e u moo evers-
wh~rc, •,•xcept m Lho immcdjato vioinitv of the Lin[, I · f .r .,, • n.n L ~ p•r.rng:t- ,;, 
pine ,,oJ,J w1tlfr are 0,flcll found nlong the l,11nb of tha atre,iJl)Jj 
1ltl1011gh often no &tone or tree i! nci.r Ll,em to n,arlr Lhe ,pOJl. ' 
Waud 19 more abon,l~t in tho western 1ha11 io otlirt [HLrli< uf !Le 
co11, ntr, 11 l,tn• lnr"'e bto,lie~ of yo1111g timb·r t1r"' -p·i,11 · , ... _ e . . - -- ,.._, - .. ■ 11o1o _ y grt,1WU1g up. 
L,rn_e;tono _o,r goo,i q•~nhty for lime, and alu, for 1,,1;1,ling pu.r-
p11sos lll fouml 111 townBh.ip 7 l, range 40, nod latb"' qu1trriel! of e.1o1ccl-
lenL lim,hlona &ra follll.d ibrce mlfos ea..t11 nrJ, allll nl~,i 81,;_ milts 
n,oriliwu.rrl fr~m Co11ncil lllull's. 
_Al "l'llfiou.s pl•mis along II.to b:iec of the blulf.:1 bo1·during tlie 
lf,ssolln Ri vcr bQltom, l11rgo rnn.•~ea or cOJ1rso Han,bt,mc and cnu-
,gli°,111i"1"u1e, 11.!l ~ell as or l,iglJt poron,a litnm,tnuo 1tre frc,1 noutly eem, 
"lie 1 ~ppear in Mme o,;ea to Im p11rt.s flf r~._,,, 1111' Je,l, •e• of r-ick 
hut "l'fhid, nro in reality of only Hmito<l a1'tt•n!, ~11} Im.vu bee~ 
foru,~,l ~•.1· the dupoeition or :limo rroru 11,o •priug w11!er whiu.b i,ssue~, 
or hn• 1,,,ue,I ucar them, The 11or,,iu, Jim, ~1011e hH$ J,.,rn rormeoJ 
'Wboll! 1'.r~m the Hmy m11t,,rinl <l~po,;it~•l from the wotur u1,c, 11 
rcnclung !he lllmospl,crc, and u.Hbm1gh iinp11rc, n ~ittiilnr ~ubst:inco 
!ins Leen user! to nmke limo i11 ~ome pal't8 of tho ooun1ry, j11 1he 
1hse110e (1f better rnncriol, 'l'ho sn.nd,tune a,1J1! congl11tnl'M1!o lu,ru 
b~~n forme,I by thu 1,crcolation or Iha limy w,urr tl,ru11gl1 1h11, L~rh 
of ural nnd pd,bks belonging to the ,,!rift, ccmenti11g theii· Jmrtlclct 
Logelb~r ,,,Jiile they remuitrn,l in tho r.~11ct positiou iu wliich th,•y 
wer,; dc110.,ho<l. 'J,'l,us wbc11 tlwst• Lcd6 of loo5c mnt,,~il!l were 
dc1:<>sited i11 l,vrizoutol layers, thoy rctniued that p11~ition wht•u con• 
80hdatc,J, 11ml uo,, prnsenL lb~ u.ppennnco aotnowhal of rocky letlges, 
So_nrn i,f tl1c,o ma!!Sn are quit,i hard,, t,ut tho cc1tH'ntli1.i.; m11tcri,ll 
being llwrcly a carbonntu or lime, th"y 1ro prt,bab!y not so atrang 
u the snme mnsa woultl in tiuw heco,m• ir prrpnre<I with r111i1•klim11; 
for in lht c"•e, o p,1rt ~t lc~d of llrn oum~ot would be ~ ijill<iate or 
li111~, w!iich is stronger unil mou ind1•dtr~dible. 
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The question b 1rten nskn,1 by Ll1e people, ",lo Hone@ grow?" or 
in ntb~r worJ..,, "arc lhf)' no\\" in proce11s of fonna1ion by increase?" 
The reply is 11lmosl invruiaLJy in lhe neg,11h-c, for 11,. r1nestion ia 
usually " h~l in rel11tlon t the &tOn03 as wo u unlly see them, whieh 
not only ,lo not grnw, hat like cverytl,ing else \1ilh011t life have a 
oonst1111t 1r11<lency to diaintegntion 111,d ,lcstrueti,n. Some rockl, 
inch M i"mc of our boulders, 11re believed to hnvc lmJ their origin 
iu 5ud1 by lire when tho roun1lations of tho L'l\rth wcr,o laid, or by 
subsequ~11t ru ion, bnt nll tho atrata of ro~k in ci,,r Stito at lcHt, 
bttd tJ,..ir (<rii;in ll.t the botto1n of tbe se", 11ges rub cqnenl to !.he 
formatinn or most tf the grnuitc rock~, from "l,ieh t!,e mnjorily oC 
our bouhlcrs arc derived. Tho sea of course tbcn covered tha 
ground •hero we fin.J them, and aimil11r strat• aro doubtless now 
being fiirioed beneRth tho 6<'11, lmt b1tnuin eyes c:iu 11cvcr actually 
witoe11 tho operati,m. Tbt'!O mnssas Rre, holl'ever, nn e~ccption to 
the rult', nnJ are now aeto,tly in procn~ of fonnaiion beneath otu 
eyca. Nono of the e uJ, 11tilioW1 rocks aro <of ony eoneiderabla 
Yalul', but nrn yet vrry interesting lo those lfl10 nr~ fond of studying 
the oporntion• of nature. 
These e1,ring1, 11lthnll~h eonlain[ng su mud, lime, itre ncvortbolou 
quite whole1omo, n1ul 801111, ()f them, two or ll,r~a mile~ aLovc Cuo.ncil 
131nB's, 11rc among lho largest in the S~1l1•, tho l'Ak•ra of which, If 
collected, might probnhly 11u11ply r.he city until the inereHiog popu• 
lation ahoul<I. N"nilor I.hem inadaquate for that purpose. 
'Ihe pe011linr b1a!f mentioned as ao etri'kmg a. r~aturc in Fremon& 
ud Mills cou1,1ies al$o citleu,l all the way thrvugh Pottawattamie 
aoant1, bor<lcri11K 1bc broa,l river bottom. '1 ho utraordi1U1ry depoai& 
or wbieh tbe10 bhtft'~ nrP. formed reaohea ill! typical tlovolopment in 
PoUawaUamio, 1111d a p1,lut near Council lllufls waa Helectod by Dr. 
Owen from which to prPp:i.ro an ongravc1l view of the Llu11'1 whloll 
embelliahu hi1 geolc>gieal reporL to tbe (j aneral G o,-crumoal, 
Fi.in,& tl'aoH or gl11oial 11cction wero ob1ernd upon tho npper la1en 
of Um1110110 In 1h11 quarry now workeit by Mr. Merritt, ab: miltll 
Dort!a or Council Blutl'i, btit I.bay mi not 10 dlaliaat III thON ■MD 
ill Kiili aoanty, and al,o a mile 1outh or 011'.la.ba, all of wbicb lll'I 
deaeri!Md 011 otber 11gu, 
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Y ry lilll~ c n ycl h!! u.iJ ill rcr,ly to lht grl'llt qne tio,,~ eun•hmt• 
ly a.sk ,J 1,y the pc1 1,le, .. IlA•e "~ any coal ur "thrr 1·nlu L1" mate• 
rilll bc111•a1I, c,ur iatile &vii?'' 'flic pruhnbili1y or linili11" any nthtr 
•:i.lu ble u,iueral snlJ tnnee l,nsiiles ~oal in tlai r.~11n1y is '" @light 
that little ,or no c pcclnl nllention i, gh·N, lo 1h •L br•u~h of in•csti• 
gnti~i,; nnt! nll th,t c10 MW Lo ~ni,1 urnu tlm ubj,•cl nf r.nnl i,n nddi-
tio11 10 ,, lwl hn~ been &AiJ in tlto intrQ1lu~1,,ry pa,;r , is tl,.,t it 11 bare-
ly pnsa,1,1,i 1l rnt the bvd now worhd nl""kt the N11,la way may be 
fmm,1 iu the ~ ~~lcrn pBrt of Pot111wnlto111ie county; hut if fotmd h 
'!<ill ,Jo,1htl .. ss b~ thin ~ml of litlfo vnlue. 
UONTOOMEJI\' ('01.!NTY. 
?lfontgon1l'ry pnrt~kc~ of the chara<"ler •>f h~tb Pll"C an<l Milla 
counties. "hich it a,ljoina, "hicb Lar~ liern btrort- de cnl,~,1. A pnt 
of it suil i~ co, po~cd of lhe bluff ,lt•posit, 0111I 11 part of it of 11.e fine 
material r,f the ,lrif't. Tbe divi ion be1w~rn these two vo.riati1•e,aeem1 
w bo nlnng tb, ,·nll<>y of the Ni~hnllhotflll,Y, Ye 1.lii1 L a.hlays dif• 
ficull to iletenninc frnm :ippunneo ak,uo, an,l in tlti1 county at least, 
tbo soil i ◄ ,·1111ally fertile in mos~ cues. All 1ha1. has been nid of 
tbe vnlley <.f tlJ~ .Nodaway in Pnge aa11111y, An,I thnt or th!.' Ni1b11a-
bo1any in "ills a11tl l<'reruont i■, ta• goal utonl, •ri•licnhlr lo hlo11t-
110mtry; for lioth or those bc1u1lful nllcys u1~11,I ~nllrPly through 
&be county frmn north to ■outb. h i, wrll drain,,I thl'oughou~ it1 
ontir<-' extent, like all tho region round about it. h is ull walUtcl 
alao by its "tre.tm., itnd along 1h11 larger ones a con1idenble 1111oanl 
of timbc-r iij ~ und, tho 101111g gro,..d, of wbicla rapidly encroacbu 
upon tl,e pn,irics that are not a:rnuall,1 burned. Pure, wboleS?ll'lO 
waler ie olit~ined 'll'ilhoot difficulty at a n1oderate ®pth nlmo t aa1• 
where opo11 tho high lan,la and ill the valley . 
Liroe»tone is f<1u11d in conaiderable qttanlily 1t nrllms point, along 
tho Ni h1111bn1n11y in toll'llahipa aennty • t"o an,! ■ounty - lhroe, from 
the qnarril'II of 11hicli lha country around i■ eapplle,I with 11 .. and 
bailding rook, It is alao fuund in a lllllllbe!' or pl•""• in the -11onh-
eutor11 to1111ahlp of the county, A c11al mine hu 11l10 ban worked 
hi tbia 11mrt or tht' ooaaty, tlie bed being abool one-a11d-01111-hllf 
reet thick, and ia doubtlua &be ••me one which i1 fo11nd near Qaiaa, 
la ACWllll 0011nty1 wblah I• about &fa. mil• diltant from tbll ,-lat, 
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The ~"me be,\ mny proL11bly be folllltl nt other points in tiia north-
llP~lnn p:,r! t•f )fo11t,:om~ry, purtfoularly ln !hll Yioinity of tho m!nc, 
which h•• b,•en Wllrkurl. To o.n rl'-"\"rly n,,,l w~aterly direction from 
tli:1t point, ii 1ri11 prohably be found 1101 to vary much from a level 
with it, bu.I 10 1,!i11 southwnr<I tlrn dip coinci,lca pretty nearly witb the 
fall uf 1hc NnJ11way. Along the slopes lo llw nlley of tlie Ni~hna-
botn11y ~ h~n vy l,eol of ~nu,btono e.ppearo &I Vllrions J1<>ioh, whi~h I1, 
buw~1cr, ton ~oft rn l,u u•~•I ns ~tonc1 c•~erpl in aome iuslun~ea whrrc 
iron i~ tlie cementing m~l<>rinl. In ~uch M.,c~, lrregulnr layers of 
VH)' bnr,1, ,luk.-ooli,re,l ~trmo :mi fcnrnd io it, ,rhieh will serve " 
,·cry goorl pUJ"pose for w11l!ini,; weUa, in lh~ a.bscnce of heller mat;c. 
riul. 
Upon Liw firs( exarni11ntfon or this ,11mlslone it wu found to rei.t 
uneol\formal,ly npo11 1h~ "Prcr eoal • 1Uct11aure limlll!,tone, •~11 w119 &Us-
p~el~,I l" lie nf Ci-cw.eemn1 nge, o.n,l tho pr<>Vi•ional ruime or "Nitih• 
110.ltot,,ny Hodstuue" Wni npr,licil to it. Sufo,eq .. enLly it bu, been 
prav,ed to l..-loug to drnt age t.y thu ,!i!AloYery of charo.et.eristie fossil 
[e,,~c~ in 1!10 u.po•ure iritl:110 the ,·illa,:o of Efod Oak. 
.\t tl,o b.,se of I l,is 1!!1111l,tnnt, .., Been on hnol of ],Ir. ,Johnson, 
•• ctim, 2, t~11n~hip 7"2, rn11~e 38, a bi,,l <1f cl11y jg found which is a 
mix lure of n ,!01 k r~rl uchery chy ll irh that of 11e,1r!y n !'liito oolor. 
'l'ho kLLtr 1111~ b1•t11 l,r,iu•,l fo,r tho ma11ul11e1t1ro 11f crimman pnlt"ry 
sn,l pronouu,,,e,I lo b,· tlw I.cs! yd frnwl iii the 51J1l1!111ealern JJart of 
tho StM,', ,m,l Ju•lgiug frmu its appc11rue10~, 1hi• is prnbal>ly oorreot. 
Ct~y o[ a. reil-li•h ~,,\,,r, \l.n,l ,\.,,,1,\leia th~ ~am.<1 bed, i; 11l•~ t~~n ;,. 
tlie hill.1Je nr,.,· Stovn'B Wll on thb Nishn•Lotany, u coupl11 or 
rnil~, b.,low Rc,l Oak, 1fh·9 ch,y, 1Yith tho vxooptfoi. of it~ oehery 
i11gni,lio111, i, •i 111ilnr Lu tho bods ,;f firij - gh,y which und11rllo tho bc,la 
nr cMI in 11,~ e1L IPr11 pan ,1r tl1~ :-::tote, nn1l it I~ not improl,nl,le thnt 
n Lhin be,! or eoal w11y yet ho fnuud in cu11n,!tLi,m will, thi,, but 
th~ra is lildo hop" tl,aL it will pru1·e, if foun,l, 1;f aufficfo11t 1hiekneil8 
lo be 1.rii!ital,Jy w<1rhd. ~Ir. ,I. B. l'~ckard, of .It.id OaJc, exhil,JtcJ 
~oiue wutrrial II l1foh !Ju haJ uscJ for puiut, hav.iug the nppcn:rnnce of 
lhu day e1\Jo1'u we111i,111col, but ~ouui.iuiilg u. umclJ greater proportion 
of od1re d11111 riuy J,,,forn seen. It wa~ o!Jta.ineil. from IJie la11o1l 11c1tr 
Fr•11krv11l, in tl,i1 ouunLy, "here it is fouuJ i11 corisidernble 'JUUt!ty, 
ll bu been use,l for p11i111ing bn.ru~ im,l o~t • hou1e1 fvr II uumliur o.f 
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yeru-,, IIIld' seema Lo giv_e II goad bcJy to LL• paint, nnd re•emblea. 
whoo llprl1ed, the mM:em,J. ~nam1 a,i ''B!llke'a fire. proof paiol." 1t 
Is ~r a ~nrk • red color, 111ul11.ble for bridgc11 Mid barru,, but is too 
.sombro •~ ~ppea.rnnce for th,nt chem-fuli:u,a, which ahllldd chnracteriie 
onr dwc11Jn_g8. 
Th~ a~l1 of_.'lfon1g~mery eoonty !& ,o[ 1h1t n~..!foni qa~lity which 
pre•a:i~ m Uus pan of Lhe State, nail it n~edo only tha o:1.tu.u5i ,a 
planting of foresi tre~•, ,.ml ruilroa,J - cnuunuoilllltio,n ,, to mJIJ.o, ii 119 
he,,.n1iful •ml pro.sperons u can bo dcal=d E~•o · ,-. -. • "" mow mMy ne1g 1-
horhoodii give ovldcuc~ or wealth and prosperity in U.eir woli • eiilo-
va.ted (llfIDil, hl.rgu l1erd~ of cattle and camfnrtable bome3• 
CASS COUNTY. 
CnP8, nit!, ough only the noaon~ con.nty from tl,e MiAsonri, i! yet 
th,i maat eo.aterly ouu of !he 11.urd tior ,,hid i.! wboll.v upon t.ho 
wn ters 1ml of tlrn.t i-:i vcr. 
Th~ E,tilt Ni1hm,botany does not t,ke ita rls~ io thi1 connll' but 
it uenrly foees its identity her0 by its •ubdivision into Indian, C~mp, 
Duck, Turkey and Trouhle~ome oreek•, while Seven. Mile nrul Six-
l~cn • ~me c~,·~l-, form th(I liead 1rnton of tho 1'foduw11:1, aud com-
pl,•t~ tho tlrn,nnge or the county, wl1icl1, ie nc~ompllehe<l ia the lll:lme 
lhort1ugh 111uncr 18 thnt of lhos,, wld,cl1 111ljoin It. 
Th_o. Nie,lim1botany nitnina its broa,~ Lea111iful 1•11.lloy as rnr up 118 
Ibo ncrn ny of Lewi~,, the county - sent, whero it pn•sc~ for tho dia-
tano_e of ~ fow _milfl.~ throu;:h 11 urra 11· ,pnco between Lh~ gaotly-
alopmg hrlle, w11hout tho brontl bo!to1:is 11hicb char11eteriu it below. 
Abo1·,· thi~, the ulloy l1 foun,I to wi,leu ugniri, ond coutinuM tlm, 
ae i•r 11p M the tub • dlviijion nf Urn rlv~i- info tho creeke b,foro 
111entforu,l. 
. Interesting u !h(I d1arncteri1tl0 pnrti!Jn <Jf the vll.lley af rhi1 :river 
16, tlw ,·ioinity of Lc'!l"i~ l• no lc1ra plea•nn t, "!fith ii.II woorlcd ~lope, 
and geutlo ilaelh·itfo1, l'ihicb, togethr,r with the 1111llcye, of the ereeh 
In ll,~ neighLorl,oorl, give n pleiufog t!ivcr•ily 10 !Le ecenery around. 
~!,c Yoil of Cli:ils tou.nty ie, of thnt nbUJ1Jno ~ 1t11il uni form fertility 
11h1cb cbnractuizcs !Iii~ portion of the SiJitc, And Bll!lle of ii hs the 
ippoarRuco of being m little wnrm,:,r, from "'alight ailmi:rtur.i of ~nn,J 
,lo,1bllca~ derire~ Crow the crc1u=eoL18 smd1wne li-crore refured to~ 
9 
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. t· i"n ~foi.t.,.omcn• eount:y. Thi, fnml~tnne i fonn,I at n nuro-cx1s mg • ..,, • L • • h' 
I I N" hnahot.any and it~ 1riuut11n•~. lfi t It COUii• ber of pliice, • o ng l 11> • rn • t p 
Tho, far ii hu 1,e1>11 nlsv soon in 1L,., ~outhaai;:em part o ot• 
ty. 1• i •d ll,c nnrth@a.-tern pnrl of ~lills c•mntrn•. It srem, to 11nm •·"m o n.. . f 
I, . lelneh~<l Wll'!!IC"', or o11tliun, rlither tl181l ,u a contiouons 8r• 
IC ID ' ' I. lb' t foct Ilolr 
ti. llll•i the "re·,test thirlrnc•9 , ,,1 ohstrvl'I 18 Ir! · , 
mn on, <> C ·1 , 1mrrieol to •1 beto 11 Lt,wi,, 11,o county 11e11t uf · 1 couniy, 1 1" l 
II mi e_ 1 , hi" ,vt•nt 'fl,o i,tnn~ ie ijQfl wb~n firSI tnken !'rum the Ii Cllll•lr l'I ,J, " l ,, ' • I . f 
r u11rry, lmt lrnnle1u upon ll~Jm.'l1rn ln iho n.tmo•pl1t•rc. t I " II 
~roll'n ,,,1.,r 11ml i11 or,li11ary l,11il,li,1gs prc,enta ll sombre app{•.•rnnee. 
ThHe llre e:rtnio ~ty!,,s or ,i.rd1ia•rtur~. liow,n·rr, in 11hich tlus color 
would r,,;t nulv be u11ohj1•ctio11Mbl,,, hut •~reealilo. 
The upper ~nd. mea~11re Jjmestonr i~ foun,l along the _crrrk~ near 
t,. ·bo drr of :ilont••omery ~aunty, m11l ~IMu "long the N1ehnnbolll11y 
.. o r · 0 . • h· • · 't f Lc11i1 nn•I it~ lornn,ilt~•. 1'ho ~uprily nf lirncstam• lU t c nr.rru y o 
is 11lr1m,l1111t, iu11l the rp111l11y g1101.l lmth for b11il'.llng ~11,l tht m11nuf~c-
tu.ro r,f lime. 'l'hu wc!lern pr1rt of lhc ~"noty •• 'llllh' >r<'II Bupphed 
'LI t·I 1 ~- b,1t lherr ie 1\ ,Jdiciency nf furl irr the eastern P"rt. 
WI 1 nr •••• • • • l,al,I 
No c<>ru bit~ y~t bee11 found in !hie ommly, b11t ,t is nol lmpro . o 
that lbe bed no'!" 'll'o,.rkerl near Q11incy in A,!11.uu county, nnd oho in 
tho DOrlbcastern ¢Orner of Montgomury county, may be fnund to 
Nrist In thi• o]so. Shouhl this be t.1,~ case it "ill proLoblr be found 
nn thiekar, if 111 th.id:: u It is Lhnre. 
AO.Uhl CV ."ITT. 
· • 1 '' · well .,\,lama, liko 8]1 ,othc·r eounlles of the" Mto9our, ~ ope, 15 11, • • 
drnin.-d, yet" well - w11tererl t<>nnty: Ibo ,lrni11,i;., heing_elfe~t~•I pr_m-
• tt.lly by tho Wr•t nnd llfiiitlle Nu.Jany on<I their trib11tnr1~, :r!cl; nlso form~\, e:iu:ellen( l"lllcr for ij!01,k; aml in ~dditinu lo 1h14 
lbe l\l'o rircr-- famish II numb,•r of goo,1 mill rri•ilrgc~. Gon,l .w~ll• 
arc obtnfoetl Ill 11 mo,lcrnln depth in Nil p~rls oi tlie enm,ty; rt 811 
fully !lit PYtrng~ supply of timb~r," Mn•itlernhlc i,npply of Rton:; 
and more c"al 11·liicL i• r111w acc~s•iblt< th:i.n any other county to t 
l r I .. , ,1 It, ~oil i• ul~o of tbe same excellent ll'el!IWBfl O or RI Jllllllng I , • 
,111nlity which pren.ils in 11,is part of th,· ll\t~. 
H ll,o county be divlileti through it• Moler from north losoulh the 
d 1. • I J 'o fnor of the •dl'antnges of it11 ruourore 11re fouo to uc s11,gu ar 1 1 
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wcstnr11 hair, for 11llbongb the cnsrern ha.If possesses on c.1:ccllenl soil, 
n. little 1irnbcr-wliicli is principally along the NodAwny-and good 
water, .f"' the w~stern half Las. in addition to lhMr,1 n fery good 
supply of tiwbfr, and all the co,11 and ton,• Jet fo110,I in tlrn cou11Ly, 
u 'Woll wi all I.he 1·alualifo water pow~.-. Tb~ vnlleya of tho N Drb,, 
11 nys arc n,u·1 o"cr in llriJ<, thnn iu the ,·,,umica ,,r l'agu Tuv'Jor nod 
~lontgomery, but Ibey urc yet hca.ntifuJ anJ t rtile, 'rh6 tlmb~r ie 
rapirll/ ,•ncro.,chir,g upon t'be pr11iriei1 from the borJera ofllieatri,am~, 
becnu.,o lb~ inLnbit.ants keep the lir~s out in p-roloc1ion of 1!1cir rnruu. 
Stone, goo,! enough for orJinory purriosei, ill found in errry foll'O-
Li1, of tho W'5tcrn half, nu,I eoal i; rnineJ nt intervala 11ln11g tl,e West 
Noilawa_v from Ihr~d r'a ~Iii!, 11,na milu 11orll1 or Quincy·, to nb~n·t 
Lbe sa.m~ d,s1.11ncc Lelow tho tu"'u, 011 Jund owned l,y the Drs. R~w-
eo11 of th.i pince . 
!-four dw rniddlu al ti,~ crossing of !'he ricer, tw~ miln we&twnrd 
rrom Quioay, •e¥cr~I opening• b,wu been mnde 1rnJ con~id~rnl,Jv 0011J 
tnhn uut. Nc.,r this placo 1'feHrB. Dsrn~ll 110,I Srnith L11vQ suulc a 
~buft tq o depth of about forty• five feet below the bed of oMI they 
ar11 now working witl1 tbe I.rope of findinl:' a ~till lowe1' bod, They 
hara for the prc.,ent di11Jrontin11ed lbcir 1<ork upon it with tho in ton• 
lion of roaomiog it. Saeh au enterpris.e is no~ uorea,ons.blo,. 
&!though un,for1ul.e11 "ithont any pre,iooa eiq,erionee in 11,et direc-
tion in this 11art of tho Stale, for the bc,l tlmy 11re now working ill 1110 
Slime one which is worked in Toylor, l'age a.nd Montgomery coun-
ties, Wld the only boo yet dJ'sc.overed upon tlrn "lfi.s.ouri elopo,'' 
,mat!, of tho ourtl, line of ti, tliird tier of eounties, Tlil9 bed of corll 
ru&Q, ns well 11~ nll lhe other strut,i wlticl, uppeor iu Adams county, 
bcloui; higher i.o tl,c Periea thn tl,a prodncliva con!. bcr!, 11long tho 
Des Mulnos rfrfr. AH yet, howe1·er, 11·e have !uuJ toQ liltl~ upcri-
~ne1., in oar own coal - li~ld lo give p,,sitive encouragetneut lo tL.~aa 
go11tle1JWn lo e<>otinue th~ir wc,rk, nltbough iL would Le pcrfoctl1 iu 
1occunlaDee ,,itl, the principles of geology lo do ea, taking the haaard 
of those bcold hnving thinned QIJt boforo ronchir,g &o far we11w~rd. 
ShPald tbc~c lo!l'cr L~rl• e.tiAt ther~, it it not b1,!icved tlrnt duty lie 
at An imprnNlcable <leplh, but tbi~ is a IJU116lion wl1iclr must ho 1foci-
d,,,l •lier further inveatigatlon. 
Tlic people of tbie county give eridenec of muob thrift 11nd puLlio 
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spirit, an,l even tbe eastern half posscssce '.1'any bri.;~t spots, ma,]~ 
80 by the strong hand of honest toil, the foC'1cLy of wl11cl1 woultl ehed 
lustre o.nd benefit on any part of the eMer St.ate,. 
ADAlR COUNTY. 
Adnir <Jounty lies directly upon the divi,ling ridge hetwccn the 
utcr•hcds of tbc ~Ii siuippi anti :'-li~-ouri river~. It is ia thiJ 
county that Urand, 1U1d the East, on,l Middle Nrnlawo.y rh•ers 1,att 
their rise• and North o.nd Middlo ri,·ou nre smnll prniric atrel\,m 
.,.hero the~ enter its lior,l,•rs. The enrfi1ce of ihe county is almo,t 
entirely 11r,;iri1:, for ito streams are all sm~ll. altbou~li cn~l~,l "rivcra," 
and as is nsul\lly tbe ens~ whh 11nall ~ln•ame m tlus pnrl of lhe 
Stale, ,·cry little timber is found nlong thtir bor,len. 'fherc i1. 
however, & tufficicnt supply of fuul of this kind for the presenL 
inbabitanls, 
Tho drain1>gc of the county is perfect, aml yet there is no dlffi-
cnlty in gttt.ing water for stock fro111 lhe numerous ~!reams, and r,.r 
domestic u,e, from wtlls nnrl ~prings. 'fhe ~urfa.co i, more deeply 
col b, tbe etrcams ,md their tr1butnry bra.ncht:s and ravinee than 
ono ..;:0111,1 expect to see in a Ngi,111• lying upon a. "iii ride," which 
givce an unevNinc5 of ~urf&ce, ,,hich near Ll1c streams is loo gmt 
for convenient farming. 
Tl,c ,uil howc,·er, is c,•erywhcrc gooJ, u in the neighboring 
001111 tie•, &n,I t.hia broken region will afford excellent pasturage for 
shet·p, either with the \l·iltl, or cuhh·atrd gr-. . 
The only ,tone found in the country- except the ,!rift boulden 
- a.ppear along ~lidt!le River, n.t frc11uont int.ervBl1 from 11hout three 
mile• eoulh of the northern boundary, lo where tho rher onlen 
Madi.on countv ab11ut the mid,llo of \l,e <1Nt line of Adair. At 
vario\18 points ~:"r the river in town~hip 76, r&11gll 30, almo!t an;r 
dll!lired qua.ntity of limestone 0110 be obtainer~ wliich £or making 
lime, and £or the purposes of orJino.ry ma,1,nry, is ,·cry good. Near 
the heads of Grand River a number of luge boolders, quite large 
for this latitude, are to bo seen, the home of wbloh, u almott every 
one knows, is far to the northward. 
On section 22, township 25, range :S2, & dark carbooa.ceo111 mat&er 
1\11>1 found by 1h11 cituea, exposed in a small branch of the Middle 
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No,i1rnay, o.n,l a 1haft of a few fe.t in Jcptb was &Wik do 11 n to it 
from I he hank. 
Thi • nt th~ time of my ,·iait, w~s partly 6lle,l with water, the 
work lmviug ~u ,f,cootiuueJ. Dy bailing h out 11itb a bucket 11, 
viow of tbo bot! ""' oblait>ctl and s11me ,pc-eimen~ eecurcd for ful't~er 
ex min,uinn. It Im~ the appMranee of imp11r~ coal, but Jacka the 
eh11rnrt,•_ri t,,. angul~r fr cturo r,f hiluininnu• con!. No ~pceimcno 
have yet L" rn obcllmed beyond tho action of the utmoBphero nnd 
frost, :mil 11 ~eu ,.,,rkerl farther b,:,uc~th tho hill il 11111y proi·o to be a 
1·11lu1ble 11rt1clu of foul, purtioulnrly in a region where timber ia 80 
SCA rec. 
n is po• iblu fl1at tbi3 is tho northern ex.tension of the bed now 
work~,! Ill Quincy nnd elBewLero. fr &Q. it may 11rove more valuable 
than present n;,pearnnces woul,I inrlic11.t~. L!~ide wbicli, it ia thicker 
h'!l"e th n the Qui11cy bed h.a.s yet betn foun,J. 
D,ION COUNTY. 
With the Mecption llf half• 11 - Jozrn s,11l11ro miles of the n.treme 
11ortheust corn~r of Coion, -..·hich are drained into Clanton'• fork of 
Middle rirer, the whole of Union county lies upon the lllisso11ri 
ntcr8herl. and is ,?rained principally by 'fhompgon'a fork of Grand 
ri er. ITighlan,I, neu.r tlrn ccmter of tho t!ounty, i1 I.ho highest l&nd 
b tween tho ~lieai@8iJ,pi an,l Mi ouri rivers on the line of tho Bw-
lingtou and ).[irn;uri Hirer ltailroa.ll, bting twelve hundred and 
eighty· 801·en foct aLuvo the level or tho (.folf of Mexico, and eigbl 
hno.lrc,l an1I one feet above low •mt r in tbe ~Iie.aiHippi ri,er al 
llu_rli11 ,tun. '~Lt.! county is of tho eame silo aoil aha po a5 .Atlamw, 
whrnh bord, rs II 011 tho west, lllld if ,tiri,J~,1 thNugh tho cc11 tcr from 
llorth u1 aonLh the we L half would ho fuuud in all re1pecl8 aimilar 
to the eutcro half of tbrit oounly iu its prairie 1urf1Cc, being 
par~cly supplied 11itl1 liruLer, autl nJgo in containing nu quarry rock. 
~ho eu~1er11 hnl! oon.taius a conii,forablc amount of timber along 
(,ran,! river and II tribnt:u-ics, nnd from the rici11iiy of Afr.on to the 
sou1~1fa L corn •r of the county, good ,1uarry rock may be readily 
obta1'.1od •t fr<•rl'1c111 intf.'rVAlll. This rock i of g11od quality for 
bwld111g purpo~es, Bnrl tbe greater part of it will make cxcell011t 
lime, of wl,icb oeceuary material the iobabilaata of some poruo111 
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of tho neighboring countie! obtain their a:appli_cs fro_m thi . The 
,oil of Union ia e"culleut, lln•l practically 1Je11t1cal wath t~1tl of nil 
ti l ich adJ"oin it unou the soutlunu-J nnJ 1rcs11rard, being cov-
1ose " • •· 1 ·r · 1 rre,I like those counties with a bmwy J~po~it of • ra t ru11ter1a , 
All the ,1rn1i6e,I rocks found in this county l,elo11g to the op~er 
ftCtics of coal • meosorn atr:>t.,, so that Lherc is little bore of finding 
a YiOrkablc be,l of coal :\hove tho lcvd of it olc,pc-t va.llcys, nnlcss 
tho be,) nvw being worked in A1lam1 county ah&II he foun,I Lo uxte~d 
. t I . En•n then it "ould prol,~lrly be foun,l to b \'cry tlran, 
mot us. ·1 bl 
Thero is hope, how~~cr, th11t coal may yet be fouu,l nt au 11,•a, a e 
dol'th bcnrath the surface. . . . . . 
I ·. •· d th•• fruit trees m-ow 1hr1foly m tho& CQUnty, t wns ouscrvc .. , - · .,. ~ . 
wherever they bani l,~rn pl ntt1l, nntl Mr. ,lohn C. "i~ka, l\11_0 h,·e, 
I 'alA• ""ulh - cast fr m Afton, ha~ n11c•·ccde,I 11tlan1rahly m cul• a cw Ill = ~v L. I la b 
. . b . • al line varieti, of grapes, of " ac I o a.s a ll\'Bllll" t C pnncap 
flourishing littlo \'incyllrd, • . 
'fhi,, lokc tl,e uc.ighboring countic3, beside ~mg ,.. II w111ere,l b! 
. , • hM wells ,,r pure col I wnter, wherc,·er the nccc~-118 atre:iru. ,uma, = • 
,itica of tho inh. bitanlB require tlacao to J1 one. 
Tho nurnhrr of iul, hit..rnlJ i. ral'i,lly incrcn ing hy cltlcmcnt, 
I h·11 •r by Lhn uaturol a111'a1111,,.,ca which tho c .. uuty afford!, attructc, 1 ac ~ " • I 
anol ul10 tlaoso in the ianme1liato future to ~o ~e-ravc.J _rrom the '.'11' J 
completion of tlac tlurlin •ton nn,l Miasvurr Haver l~a"lroa,l, wlnch_b 
to pus wcet'llnrd nearly througL its centre, an,! wall soon 11l~ce tll 
inlanliit1111ta in direct co1nanouic11tio11 with Loth the ,\Llantac and 
Pacific &ro. - hoard . 
',[ADISI),' coc.·r,. 
Tho upper coal • rnc ure Seri of stmta. ue wore f11ll! ,fonlopcd 
ir, thi,, th11n iu any other county yet exa~ineJ, nr'.•I ao the deep· 
II The <roneral dip of 1111 tLo etrnta as fo11111l 111 the southern ar Va eye. .. . r be 
l f tho Stale to !,e nenrly or <1uite coinciJent w1lla tho fllll o t 
par o • • .. h • la beon 
• But in the "Three - river country• 119 t nt re aon o.s 
1,rcams. ., ~• I • &be 
called, "!rich is ,)mined 1,y Soulia, )liJ,Uo anu .. ,ort 1 ~1vers, e 
driun-so ia to tho e111tnnl. C<:,nsn•1uently iu th I portion of lb 
region t1J1'&rd the drainage of tLo lbcoon fork of tL~ Uea )lolnu, 
ouu wo11ld upcct lo fiud the lower aerie of coal • roeuurc strata 
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nearer the •urface th!ln they re farther lo tbo southwnt,l. Thi ia 
actually the case, ,m,J altL011gh ulo11.; )Ii lJle ri1·rr from the miJJle 
to tho western part c,f tho county, the uppn !tries i! in full force, 
before reacbii,g tho n ,rth ·en tern pllrt of i1, they 1,ne nonrly or 
quit di supreare I, 1111,i tho str1tt11 or the mi,ldlo:, scri.-s only are ecen. 
The o 11..-ll -del',hpetl f, .. ture, of the geology of ~h,liso11 county •re 
nut ouly of great inter• t ., itlaiu it own borders, l,ut tlao facilitv 
11Tordc,I here f,,r ob;tr,ing 10 coroplHe a serie.~, necc.;nrily 111ake~ 
tho re111lts ,,f ucb ol, ,~rvution tho Ml.n111Jar,i of comp11risou ·for ~iru , 
ilor in,·e,tii;ations ovrr the whole rt'gioo occupied by corresponding 
1tra111, 
The obje t of coul in tlii! county I, recei1·0J as much ntterrtioo 
as it 1nu1 po iblu to b,·ston- upon it, tho result of "hicb h~vo tbwr 
f11, been only partually Pti.fact"r>· From tho 111uil - sill of U,J1np-
l.(111'a mill on )hd,lle ri1·er, oue 111,,1 a bRII mil~., aou1hw11.rJ from Wia1• 
I n;ct, lo tho love! of the town pint, is nLout two hunJrc,J an,1 thirty 
feet an r,,•rpeu.J1cul11r lwighL The upp•·r iifry f~ti of lhis is com. 
po-ct! of soil, ub • soil ond ,)rift mat~rial. 'l'ho rernaioder, e•ccpt 
the straaum upo11 which ti,· mu,(• sill of tlae ton! rc•t• is ut pn-ae11i 
all tt•ftrrml io the upper coal • mensu r,-a, tho l1;,wc3t stratum prul,,1bJy 
l,t1lo11gs to tlae 111iclille coal-uao,asur• , 11ltlao11gla at lir11 suppose,! 1,, 
lielvni1 lo ti,~ lower. 
'J'bo (ollo,rhag i,1 11 1ectfon of the rocks c.t1•o!ed in tho valley o( a 
1m II crrck , little aoutlnrnr,I from \\"i11tcratt, numbered from tbn 
top olowow1<r1!, omitting th~ fi(ty fcut of ,lrift which covcra the whole 
and wlaiclt rurm tho surface ,leposit of the region 11rouod. 
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No. a. Ur•y, mualyo llmo:otoao •ilb doll fracture .... , ........... . 
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Xn, 7. Ulack 1l1J1lo llu N,,. ~ ........ , .. • • , • , .............. . 
• o, lt<j;ularly b<dd.,I gr,y lhbOllno•,. hb ma,,y el,er11 lar•n.,., 
• o, ~. Oonipoc& luneatozae with con(rello11.ary 1truc1ura •• ,.,.,,, •• ,. 
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No. 10. Llm.,.11~•• nr TI1tylo!t" quali1y- io 1<>me I'""-' ·,lhc-<><>m ••d 
Mme or U,o in1f1"1Mlll1hl n10lerl&l m\c,,.oeoo• and finely 
at~n-.ceDUI. _ ..•..•.•... -~· .•.••........................ 
N<>, n. lmpw-c ,m41........ . ....... ........................ . . .. . 
No. 12. L!gh\ bl1>0 l!l&tlilt .................................... . 
N<>. 13 lltnl•l1, C!lncnli~n~rr llmew,ac. brwlllg ,.,.d!ly IJlto lm•ll 
J:r,~,m~ ....................... . ··•-·•• ~~-•-·· ··-·•··-· 
No. U. Dlul•h and reddlill cl,j>.. • . ... . . . . . . . • . .. . • ..... , .... 
No. 16. Bandy. mlcac.<>,a •llalo, witll ftoe gnt.lned ml.tace<>IU oa,ul· 
•lr>•• In \hiu !ayen or blnt.ll and f.'Tl'Ol1rnl oolora....... • . 
No. \6, Blilllll, &L41y, lmp1>ro Jlm, .. i.,ne ,eon In lho bed or !IHI river al 
Oomp1on'• mill ..................................... . 






~\3 one goes from the to,m to Compton's mill, OD Middle river, 
two wiles B<,Othward from Winterset, he pnsse• do'\Tll it.rough each 
suoecssivi, stri,.turu, a.s it were, the am111l strenm •.Jong 11·hich the road 
rnn! ba.ving, in former o.g~, worn ita valley throngh them, leaving 
the e,lgo.'I of the firmer ones appearing lli interrn!!S ln the sides of 
ibe lnll.s, wh.ile those &f ,ofter m&terial UJre ohscnretl by disinte-
gmtion. 
By digging 1lown bcnc:iih the Btrflhlm No. J 6 nt Pcv,rul plaeos i11 
tho vicinity, ,1 Hry ~l1i11 set\m of cm1l ,vas found. '.!'bus i~ will be 
~een thd allhou;-:h two coal hori1.ot1s <>xisls in tlie series of rocks 
r:1:post'<i bcre, l>~ai,le~ the t,vo h•d1 of ODrbonRecoua sl111l~, there i~ 
litllo hope 0£ liuding II workable be1l of conl nenr Winterset, 11bo1·e 
H,e le1·el of )foldlo rhw. 
Going twelve miles nortlnvord from Wintel'!et, in which direction 
ru l,tforn anir\ tho upptr strnl4 1lii11pprnr, the betl nurnbererl IH i1 
foun,l eitpo1r.d in th~ right bank or the north fork of North riwr, 
auJ thirteen feet of bluish aholo undorlnid by n lre,I of coal, all 
appcnring bencnlh it. 
Working or tho cool wu eu~pen,leJ at tl,e tiuHl the locality 1,&11 
,,ieitcd ao t!u,i only one 11nd a half feet of ils tbicknesa was •een. 
?.Jr. Oeorgo Clllrke, tho Dwoer of the property, report$ the coal 10 
be t1vo and & lul}f feet thick, \l'ltich no reason WIil! Bren to doubL 
So111e twclvo mile~ soutlmar,1 fro111 Wintel'l!ol, at au•J near Ander-
son's mill, 011 Clant~n'il fork of ;\lh]Jle river, the ~11me boo is 
recogo.ized, but it is th~r• only eight or rune inchC11 thick. 
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These, so far 11s l.nowu, nro the only exposntes of cnal yet found 
iD )fo.dison connty, but sme.e tho produetlve eMl-1n011,'Qre~ lie beneath 
all the etr:ita found in this county, ll1ere ia 11 rea•mrnble bore tbmt 
lln nbundant supply m•y be obtained by giuJ.i11;; el:uiJ'ts. TI,rae 
.i!houlil uf eonne lie cnmmenoetl in the valleys bcc1111Be they aro 
alrtl11dy cul ouL of the str1.t11 whfoh m11,t be bored through hc,forC 
rcacliing the level of I.he streams if commenced on the high lnn,b. 
lL i$ believed that coul wonW be ro..cbed 1'·icl,in one or two hundred 
feet froro lb~ valley bottoms, but no exact estimate11 onn yet be,g!van. 
The boda No. 5 and No. 7 being L\ black carbonnoeous ~bale :1re 
often reg,mled by the people as e.n ind.ic'l.tfon 0£ ~1>•l, but a.ltho11gh 
they nre ollen fonnd DSliociotetl with cos!- bed,,, yet their preaenec j9 
of no nluc for 1.11ICb purposes. 
At a number of places in the l'icinity or Winterset, hod No. 3 ol 
the pr~ceding section fnrniahcs uowmally fine, massive bloob of grey 
lilM&tone which nre lMgely used in tknl region for builtling purpose11, 
and 1lr,-,wi blocks of it have al,;o been carried 115 far rui the capilal 
on common v.·,ogon.s. 
The time will soon coioe when the couulirs wllich 1;,ljuin this 11pnn 
the soutli nn•l wcat &t lcnat, will rc11uire faciliLie,i for obu,iniug tho 
stone which i1 10 abundant "long a.II !he rircrd ur Ibis oom,tv. Tho 
other be~s or liwc;,touu bcnc111h the mns,ive one juat mcnlio~nd also 
furni~h imwenao q11unlitied of I.One for lime, and for ordinary waaon-
ry, wl,ile thera is eonugb broken atotw iq the beds •>r ha l!Lreams 
alone to l\.fcAdumizo all its ronde, 
'l'imb~r of cxc•llent grtH,1h 11nd 111.11illty i;; also ao abundant along 
Lb~ •lrenma 11.8 to mnke it ,fosiraMe to check rnthcr lhnn encourage 
it,; 011eru11~bmr nL upou the priiiri t' • Tbcso etrea1U8 alfotd goo ii 
•·ater, anil "P"" tho larger onca are numorous v11luo.blo water pri,1-
leges, many of which 11re improYed by lhe erection of 11uhet1UttiJ 
woolen, flouring 11nd saw mills. 
The quality of tl,e soil is not 1urp11116eil a.nywb~re, ,and the goneral 
-.puct of Lho county is one or unusual baaqty. The monotony which 
uften accompani"s prairie ,·iou ia hero orimpfotoly rclioveJ by gea!le 
u1ulula1ione, and tbc woodud hillsidca and valleys. 
10 
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5.l.LT, 
Tl,e folio.ling nrtiole wns written 110d publi,brd in tho nc1npapcr1 
u & reply lo numerous 1mqa.irlr.• by lctt~r from dilforent port,, of the 
Stato "" to tho prospeut of 6,,.ling aal~ in lo1111 in p:iying qu11.11tltins, 
plltliculnrly in Dal'i• county, where "•~lino lanrls ,. havo long bo~n 
undNstno,l to ~xist: 
By tl1<i wor,l ,,d1, w,· iouriably me~n in common J11nll'uage, 11 hnt 
the chemist !uv1..riHbly nieous by" nblnrido of 8(Jdi11m," and no one 
mi•u1JderstilDd:i us. But lw u;e, th~ ~,,m-0 wur!l inn for more exten-
ded sense tl11w \l'C, n11d u1akca it aignify any ~ub~l.3nce which rc•ulls 
from the chcmil:111 un!un or nny ocid with uny bm,c. Cun~e'111enlly 
ho !111.s alru•,~t nn i11linit~ namlwr of different nll9, ~omo of which 
rcn,1ily disaoh•t in w11ler, hat mnuy nthera Me u insolublo ns the 
rbcb thtnio.olvee; !UHi II purl of tliesc nrc in•lecd nothing tnor~ w 
k•~ th~n chcu, irnl uha. 1'1111 rrnturo 11.bo pro,luoes, in her elm mi cal 
lnborl'ltnry, both soluble an,l insoluble ,rnlts; thnt i,, eolub!o nr uieo]-
uLle iu wakr, The most ahuo1.fa111 •lF 1ha lotter i• liLDei;tono; or the 
former, !al/, Further on, water Htur11tiog the e11rth l!n'1cr ocrtain 
circum•to.ncc~ will r;o m,mtioncd. Thia, all will ander~tnnd. We 
almll nlso ,peak cf ,nter hcmg nmrated i,ith ~alt. This i, 1b• 
ch~mi11.ii· usft of the wor,l, n111l 9j1:,,,,ifies in thi~ inat11n,:e, "·ater L.nving 
Jil!llolvur1 nil lhe 6Blt uf wl,ich it i• cap,lble1 whtn any more befog 
adrfod would fall lo l!Le l,0J.in111 n11d rem~in there ondis!IOlvcd. Wb~o 
,rnter is fully s11t11r1tted, it couta.inK 1>bout 36 per cont. of oh, 
wlictbcr bot or cold. 
In 11 riting upon enbjects rdBted tu ahcmiatry, 0110 i~ oflcn obliged 
lo mnko m,e of some of its technicalities; Lenee thos0 frw words ol 
upl,.mitlnn. Tho ae11., 115 Hrry 0110 know■, is tl1e gre11.t reposit<iry 
of common Ac..lt, buL pnhnpe evory one 1loes not kuol'I', which i, 
runlly the Cl\,e, that hen w11.ter BIRO holds iu solution many other 
~o.lts besirlos tbiB, but. iu very much awnlfor proportion. 'fh~,e ~re 
:i.lmoilt the sol,• oau•e of th~ impurity of all ~11lt ar1ifici~lly manu-
factured rrom sea water. When gooJ salt i, prod.uc~d from sea 
water, aa i1 now tht! .:JL•c on Turk'a I~lnwl nnrl mony other parts of 
the world, it ia by n unlurul putiFyiug prr>ccsij of cr,rst«liutioo, 
ro,;u]!Jni& fro111 thor $low cl'apon1tion of Iha water by die beat of 
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I.he snn, whiab afford, tirno for the chemic,\ 8rpo.rntion of tl1e 
other ••l1$1 which is only pDrti,1lly "ccompli,he,l by thr llflificial 
pro,,~,•. A.II thu ult olitaioe,I ll3 aoeh, from lhe miD~a or difforcot 
p11.rls of the worlu, are bdit•\'~d lo hnvo bern origiun.lly produced 
from "' " ,;ator Ly u n11tur;1l prDte,d, si,nilQT to tho ona n,ferrml to, 
mt n limo >thfn tho rl11cc 11'Lie~ the iJ,,poiril now occupies, farmed 
" Lron,J ~hallow lngoo11 Ul!lll' lh<' ~hare of o. thou exi•ting fiPG 1 Dlt!I 
'll'ilh "lnch i I comm1.nicntcd 1>t rull tid,i. A! tho sco. r~ccrletl, by 
the eLb of the tide, ev11p~rntio11 of the eh,,lh,·,f ,rnt~r of 1bo 
!!,goon curotinueJ wi1h,,0L iotorruption, lein'ing Lcl,i11J o. snnkr 
OJJJ0>1nt of ,rolt thnn served lo salurale it. Thia o:.a~s9 of 11Blt 
c 11•tn11tly 111cttased, bie1u1H' 011tlLiug but puro "~ter pa$s,•,\ aff 
a~ a v11por, 1rnd \Jee1uuo every rchtroing fiood of Lite llile hroui;;ht 
more .alt oa 1tell ns more w11trr, 11111;1 tbe lugoon wu rilled with ,,.,It, 
•,uul woul,l rt<loi,~ uo more wnwr frc,m the stn. Thie prncou ,uny 
aow l,o •,bservc,1 in s .. v.,rnl purl~ 01 tho worhl, and ■houlil eo,uo 
ge<>logic.,,I c!,llugo or tl,o curt!,·• surface t~ke pince, M tl,ey hnvu 
t.:1ken place iu pust agr:s, tn bury thcaa s,ilt deposit& hrnet\\lt tho 
l!llrtl,, 1110 salt tliere ,1011111 Im in Lhe B!l.118 comlitiuo M tbnt or !be 
mm"~ uf Englimtl, Poland, anti <1lhcr pvt,,, of th~ WQr]J. 'l:h11• wo 
oee thn~ the galt of rnines, altLougb decp within die bowels of tho 
earlh. hns tloub1lcst1 bcf!n dcrin,I frum t.hc sc11, or Crom ou iul11Dd 
,nit l~ko ;; here it baa 1,ce11:1n11lo.tr.d by :1. procceB prc!enLiy lo be 
,lescrihr:,l. Dut uotwitbstandlng Ibis fAot, the origi11nl home of tlie 
1alt ia ii, the earth, 11nd not in lhe ~•a, for it ii belfo~od tbot nll 
the 1<at,•r upon the earth onco c,dek◄l in the r~rm ,,f vapor ,liffll!ed 
iu thu !\lmoopberc surrollDJing a. reJ-liot l'Orld, 11ml v•por can 
con in in no eomwr,n e~I t. 
Afli•r the aurlace J,~d eool~•l suffioicutly to form II uru~t, the vapor 
begu.n to condense; n.nrl lbcse lii'M rains 'WCrll 1u fre8h, eo for u 
c~nt.nining C>lntmon salt i; concerned, 0.1 tho,o wbiul, rnll upon our 
bcn,l., to- ,lny. 'I'ho fl rat e~ae "we formc,l by the ninN, in the 
deprl!SBions whi"b th~y founJ upon tbe surface, and their wall•rl 
wne compornliv~ly fresli, for nearly all the anlublo ealls, (of which 
,.,u is tho chieF,) or tbcir ehomietd eou@lituenLw, ,vrro )'et ,Ji •cm-
inate•l in the 1ul,at.nnoe uf tho enrlh, A still furlher 1m11ling n! thu 
earth's cruat, 1111il disintegration of iii 1mb6lnnoe, nilmiHcd free 
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percolation of the ·nt<'r which fell upon its eurf&co anrl "·l,ieh in 
ita pa~sage again to the sea, took up the soluble salts with 1rhlch It 
came in coutact in il'I terre,strial p11.5sage, in ,uloliti,,n to tho•e which 
m11y have cxi•l~tl in tho l,eJ. upon -..liich the sea was formed. Thm 
the sea ha. ,li-riveJ llll it.! wt from the e:1rll1 by a proceM of leach-
ing shuilur to tl1at by which the frugBI hou5r,rifc obtaill.3 polo.&h - lye 
in the ,l,1mcstlr mauuro.ctnre of ~osp. Thu~ it~ waters have comi.tantly 
inc:relloe•l in Hltness from Lhe earliest to the present time; for the 
rivers of tho worlJ us eron now ,:arrying down nit to ll1e aea, 
l&lthough tlie 11mount or their water is proportionally ~o great lhaL 
it is perceptible only by tbe most ooreful analysis. Tho immeDN 
amount of fre!h wnter conMantly poureu into the sen. does not 
dimini~h ita nlt11t8.s by dilutfon, but on tbe c:ontniry, constantly 
increases it Ly 11dJ.ition of aalt, while thu •ame amo11n1 of w&t.er 
which the rivers Lring, is returned to the earth again by e1·aporation. 
Whenever the relative positions of BO& and lan,1 have been 
ehangt>d, and •uch ch11nges h3ve been many in past geol<1giMl ages, 
enry lake which may have reaultcd Crom thu elevation of lan,i from 
tho hottom <>f tl,e Jen, wu as Hit when it. WH first fonn,il, 119 the 
1ea fr<>m whicl1 it d~rived it! watt-rs; but wbeu such a lnko had an 
outlet, tlm ac~nmnlotion of waters h~yond anti aroun,I its surface bJ 
drainage, Man reu,fore,l it a.s fresh 1u the ■ treama 'll'hich emptied 
into it. But wlatre sucb a laka or inland eea ha! no outlet, the 111r-
racr would ri8t' or ft.II to a level at wbicb the ovapordio11 joat 
equall~...t 1ho supply or wa1er, which level would have 110 necCflal'J 
relation to tluH of the grei11 &ea, which is al o determined by the 
Ame law. Such a lake wuuld increll!e iu eahni?sa from the eame 
eauae that the sc11 hu d!lne, hut morn rnpi<lly ir tho arW< •!rained 
into it contained more I.ban the average amount of eolnble taltl. 
When the aalt in the water of auoh a l&ko had incre cd lo the 
degree of 1atnration, it would commence to be pre~ipilate,1, and form 
upon the bottom, a be,l or cryatallino salt. 'fbis is actually the 0&111 
ill Great Salt Lake, 1111 ,rell u in others. But etill other sa.lt li,kes a11d 
inland aca.s have not yet reached tbia point of saturation, and lhe, 
oonaeqaently prt>eipltate no more aalt than tbe great aea doe&. 
Sbo11lu Great Salt Lake ill future geologioal times llilaomo buried 
1111der osber 1trata of the earib, ite be,l would be a eubterra.neu 
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der011it 'lr 8 lt,~imils.n, s1>inc that are no1; lrnowu, wbioh, .lonblles~, 
had a ainular uri_gin, if they Ji,l not originate in lagQoz,~ a,; btfore 
dcecribeJ. The S=>lt of snch a depo,it might ne1·cr bavo ha,I, either 
dirucc.ly or in,liffctly. any connection witb the en, a:ny moro 1h11.11 
the ~fth of Greu Salt Lake has had. 
},ltlaoush :.h~ earth, an,l not the eea i, 'tho original humo of the 
aalt, ycL i u the varit,u de,·s.tion• of the lawl above the &C", compo9cd 
of strrit" 11·hicb Wl'r~ formed lh~rc, or of the mnrldy ,e,liwout of 
mar•hea wbicb exibteil upon ii$ lumfor,, it wa,, impo~~ihle th11t tl,ey 
shoultl not ba1e retained within th,•ir s11b~t11nce um• of tho ealL of 
the wntcr 'll"itb which they have hNm constantly •nhmLtPd, nuJ in 
tbi• eensc ~ume of tbe alt di•~emimu.ed throughout the ,uhsmnce of 
tbc c.arth, lllllj be said to ha,·e been ,Jeri,e,l frum ti,., "en.. Now 
when tb~ae ~trata, ..-hich rue always more impt•nious to water vn-
tically, 11,an horiwntally, w1:re elnate<I, tLey were almo~l nc,cr left 
in the horizontal position in 'llhich they were depo,ituJ, but in the 
mo•ement .,f elevation were more or lo!S5 tilL~J, ao th.n.t drainage by 
percolarion could take place throughout the mBS~ in the Jireetion of 
the iulcralicc! betwocn tho layers, and the gre&tcr part of the aah 
they may b&ve contained wu tbua really carrie,I back to tho IN 
agaio. llut 1uppoao a series or such trata, composed, u i~. lll!Ually 
tho cose, of material, altern•ting, more and leas imperviuua to water, 
IU ba~c Leen elevuteil io aueh a manner that tl,eir dip around the 
wholu area which they occmpic,I nhould ba toward the center, and 
they resting upon each other like a 1,ile of snucere in the diab • pan 
of the housewife wiw tbu water betnen 1hem. In anch a caae all 
tbe Balinc t;11bstance• they may have contained at the time of 1beir 
elevation 'll'oulu rem&i11 tbero just as the water would rem11iu iu the 
aaucers if CAl'efully lifte,l from tbe pan. Water would i11 leed pan• 
eLrale the maaa by ptmiolation Crom the aurfaee but find 110 channel 
out, would escape onlJ by the ordinary proceo of naporation from 
the aume surface, leaving all the aaline matter behind. Co111equentJ7 
upon boring down through tho lll&N, ,rater would be obtained i ■ 
tboeo stnta which are moat permeable bJ it, and lhi■ would be (uund 
\o be ealt water. Sucb a condition of atrata aotually exiata, OOCII• 
pying 111:arly Lbe whole 1outbem peni111nla of Michigan,• w111 &rat 
poiiated out by Prof. Alexander Winah.U, the State Oeol•1.;i;1, to du.' 
7 REPORT OP STATE OEOLOGl81'. 
oorreetness of whose pre<lictiont in relation to the abundance or ••It 
bia State would soon produce, every market in the oountry now gins 
ample testimony. 
The salt or the Michig,an brine may nner ban niate,1 in the 
crystalline form ainee it wae &nt leached into the ,ea from the place 
or ita original distribution, bat brine ia 111m~timet1 obtained from the 
earth which b8>1 probably deri,ed ita 11h from auch depotita u haff 
just been referred to, in its passage through them beneath the elll'th. 
l:luoh deposits are 111metimes found containing so much earthy 
admixture that to obtain the 8 ,It in an available form, fresh water ie 
artificially added to produc:Et • brine, from which it ia then manufaot-
med in the nenal manner. Thu we see that the preaent ,liatriba-
tlon of •It in the elll'tb bu originated from a nridy or eauua. It, 
or lb coapoaent elemenu were ·originally di1Hminated throughom 
lbe aubttaaoe of the elll'tb, the ,greater pan of' which h.. b"1:l 
oani4111 to the Ma by • leeobiag prooeu of naton, ; that the lllrMllecl 
roeb ban Alt al111 diueminated through them u a reeolt of •tian-
tion b:, tho eea water in which they were d poeited ; that it exilll 
al111 in the earth u 1111 aocnmulation of brine; u 1abterranean 
depoaita of oryttalline .alt deri,ed from ancient lakes, lagoon■ 1111d 
manhN, and finally u brine formed &om nob deposit■ by the 
percolation or lrnb nter throngh them. It ia only b1 the three 
lalttt me\bods tha a naolent -lation bu taken pleoe in lbe 
eanh to render ita prodeolton pollible in nob cpatilin u oar 
neonm~- reqaira. 
The qneation then very natanlly ari- : Jiaye we in Ion uy 
e'l'idenoe of the exletenoa of depoalte of nh, or of a condition of 
the mu& wbiob •~aid retain the hrino of the aea in which they 
were depoliled? At nprda clapoaitl or ,alt beneath the 111rf'ace of 
oar Siate, while we haft 71& no eridenee that u.7 nob e let ill tu 
oiptalllne f'o.nn, we ~ly haft none that they may not yet lie 
clleeo'l'Vtd. ften - lprinp in llil'ereut parte or the &ate, die 
wat.an of wbioh OODlaul amall qaantiliee or Alt, bat 10 f'llr u I• 
,-awan, dt• an 111 GODlud to di.DH region, IUUlerlahl b7 eoel-
_. 11nw.. k ii pNlible Iha& thla lak is deri'l'td ha 
ar:,aulllDa ..... of Illa& -t.erfal, Ina& we baft yet IIO ~ fl 
tlle_......ol...._ JfdaeGOllwilb,wofbl .... oiaWltlall: 
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were formt-d in broA,l mlll'l!bes in close cnan1ietion with the tu level, 
u is gcnerall1 believed, then ,..~ mAy infer tbat tho &nit of 1be coal-
meatnro •trata of Davis county ""' ,lerive<I from that which was 
then frttly dittribuw,1 throughout tl,o c marahe&. Wh•tever may 
ha,e beou iu origin, the reuou that it remain1 in those tin.ta ma1 
be due to tbc fa.et that while the gcnrral dip or all tl,e atnlta of the 
State i• to tho aouthn.rd; th•re is aleo a alight counl,!r dip to &he 
westward in the e-outhcastern part, Conning At least two aides of a 
nry ebollow depri.65ion in the 11rat11 (not in the eurface), wl,icb may 
have sened to collect the saline matters of the atrata there into tb&t 
region, of wllich tho northe.utern part of Davia couoty may prob.-
bly be a centre. Some of these ••t~rs hne been analyzed, and 
pro,ing to contain lee than one per cent or aalt the prospect or 
obtaining it in paying quantitlea ie not now encouraging. Yet, u 
before intimated, there are no poaitln reuollll wh1 It may not ma, 
in aueh quantities In oar State. 
ECO ill it UAL REPOHT 
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CHARLE A. 1fl1ITE, )1. ])., T,\TE GEOLOGIST. 
T• Jlo1 E=fktuy, WiUiani JL N,m,, °'"""'" ~J Tomi : 
6tt1 I horewlth transmil IO you my """1cd aunllJll l'l'f"'rl .,r prngrea of u,,, 
:-Ill Geological l<arwy, togelh«r with ro1,h,s or reporll or llr. O. IL 61. Jobn, 
Aaill&llt, •nd !'rot OIISla'l"III !Ilnrich, Uhtmht. 
1 also berowltb tnwamlt, .. a parl of "'1 ropc;rt, e 1,lea of r.mrte,n h:Uen iu 
,.tat on to the geological work, wbklt I lu1Ve prtpu-td aml rut>llahllil from lime 
to limo In the 11ewtpaper< or lhe State, Ill att0rdllllec "ith u,o ptovlsionaor Jaw. 
Ac=omponylllg lhesc ant alto ropies or" nu111bcr oflrttcra prer,arod Mid mniluly 
pnlillshed by l'rt>fa!or Iliruichs and Mr. SL .Jobi!. 
lum"•dl•l•II' tncr my lint nnaal rq>11rt of r: grc lo you, I coinmcn~ lht 
arraogeme11\ aod al.u ly or tho r<>lltctious r!lllde during lllo prov1ou1 t<Woo, •nd 
al10 the 1><•poration or popen1 "I'°" •uhjects conotc:tcd wiUt lho t!tt11,- Owloa:ka 
Surrry, fi,r ('UliliCAtlun in lhclrhntlAc Jnumols, These wrro duly CM!itcd to tbr: 
,un·,·y In Ille lmprlnL or lbdr llllea, 10 th t Ibo Suto &bo,tld rcceiva cro<li1 for 
lbc pMrity <1f ln\"esligatlon •rut di covtry, whl b "'••Id 01huwl1c bo lu d1ui:et 
o(J.,. hy doloy fthclr r•ohlicatlon In our linal ~porl. 
On the trill, oflbrcb I wu Joluod au<l a.ulSIA!d lo lhC31113Lo11 b) llr, SL John, 
whom I hul p~Tlously a1,polnteu A ,1.u:in1. 
Th• ojl<'nlng or 1ptlng L<ing later than n•clll, no n ld •work waa:,Ioot unlll the 
lffth of .\pril ln1t,11lio11 to dc,·010 tho gt<lllct part of the l car'1 labor to the 
Inn tlg11tion or oor raoure<"I for ru I, lh!a "·ork 1u1 c<>1nm ncixl on th I '1•Y lt1 
l,uk < nnty, and cootlnut,I until Ibo 6th or y, embracing tbu cxantln,tlon 
<>I tho coal dtrooli. or the gr l<r I' 11 or Ibo cot111tlu or llahuka, Mooruc, Jef-
f r u on,I i>"t or Wa1"'1iu. 
11 h lug it.en neoeff ry lo commence !leM-work In the wc.lrrn rart of the 
Slate wbcru 11 u lefl. at tho close nf !Lo prcvloua ICUOD, prrj\Gtsllvo """ m•do 
I<> r•roc,·rd thlth.,_. with the a1,prorriolo <>utOt.. Al this lime I " clvtd • propo,,t• 
lion from tho.,mlntol n•t1u'1'll•t01, !tlr. I·', II. leek and Or. 'lhcoiloro !lill, both ul 
tho ~rnilluoulnn lo&lllutlon, flo«I both al o c,,nnrcled wHli the Cnit.._1 !it•l<'II 010-
lcglcal l::u"•Y ,,r Nd,rub, 10 accompany n,o aaoa our !,(Ali 10 Ntlmuka, 
,.,. ..- on tl,o w;,y • I' rt or my la•t Me:u1-00'1 tithl -work, and ,,..,.l llr. F. \ ', 
Ua1deo, Director or the Nebraska Survey, RI Ntbruk& Clly, lo com1•ltu oolr1, 
11 
82 nEPOR1' OF Sl'ATl!l Ut.:OLOGl:;T. 
•• ,1 Ir p iLlo, IQ a.rri\•e o.l IOllle ... tlmot" ,,r Ibo drplh .. , which lh• •1ulvalcnta ., 
1b,, prn,luclll'c coal· '""'"llf•~ lie Le11c,,1b tho uupr~uctiTo ill'lll& nJ>OOCd along 
U.c MUW1url rhcr, TIit, proposiU011 'lfH <H.f gladly a=r,tcJ, ••p<daUy Bio~ 
lho llrst- nnmetl ~nlt•mo.a ls prob•l,ly bettor ""'tuninl d wilu the &«-logy of lho 
:lllaootl rl, r rcgloa than any oth!!r penon living • 
.'\.coor,lln~ly uron the ,mini of )Jr. Mtclt aml llt, 1ml wa 1U 1\arlod in e,,n;. 
pa..ny fftlm lo" 11. l!ily on lhe '!!.'?d or lla:,, a.nd arrivtd lu Nebruk!\ City 011 the tJlb 
of J unt, whoru "" wcrejoloe,J by Dr. ll•ydeo. We a.ado 1omo t.lli'!fa,tory csi.-
mdt1 or th,, •g~l'l'l,'11\e lhlckn•'3 c,f th~ 1tro1" ~~!""<d wllh\a the Hm,'9 nl Iowa, 
bolJml~tng fr<>m osp~urr• fo11n,I hJ llrnso g<ulktnl'a In l'iel,1111ka nnd Ml$!10url, 
il lk!tJJ1!1 pr~lu•bfo lh~l lhll'ru h n. lhlckL•111ng of ILu 1ilral11 lo the wulward~ whlrh 
IIJo 1"w1 e \t'ogurca do ""I rnoal, "" tl1Jl the «tttlval~nla of th• pr.i,ltJetln ood 
HnH.& wl1id111.ro tee.u along tbt> Des. ll(,lnes ri'f~•r, U~ d1..-cJ1Cr bcncnt.11 lhe mrf4e,c: 
tdu-ag tho lli ouri rh,·r UJ,-n wooltl ha,-e heen taf(;.rrcd b.Y an 1..X1ttnln&Uon of 
fowa. rocla lllonf'. 
Olreum•l•nr ohllg,,d mo I<> •11 1~n,I thu lov, llga1lon or 1h15 lrnporlAnl on!,. 
ject, liul I etlll th!nk it re1.c,n,,blo 1.-. c> Jrlll 11, find coal tbtni 1111- depth Ow, 
lhal at ,rWcb ii ls l1lcctilfully mined In motno otha po.rll or tho worloJ. 
l'arllng -.·ith onr dl,llngulwetl frlcncls at ' uncil BlnO:., I placcd )Ir. St. John 
tn ol••rs~•c,r Ibo work in lhlf l\' •~tn part o( Ibo SIA\1!, wlgnlng t,, bin, , ... , 
•.nmiu•tlun tb•t portion ~flho r~11r1h, fin!, 1nJ Elx\11 lien of count!e~ 11·1,ict, Ilea 
betll'l'<'t1 lhO :m-.,c,uri 011d ll<1 )loinco ru..-..,._ Ile h1\S 11ro1ccut<d bi! l•bor1 
with an ea.rneotn Rlld r.'41 whlcb c n unl.r be llltr,ired l,y a lov• of f<'leace; 
•nd I a111 mnclt ,,aUfied 11·llb 11te c.srtl\tl end oble lllllnner In which he 11 .. (>tr• 
fornn•d tha work aeslJned hiru. J 1ntpt:ct(nl17 rd.er you lo hle M!f•ort nr pm;ree 
to me,• ,001•.r ,,r wht,•h I h1,rewltlt •nl,mlti.d. 
!Mtrrlng I•• io,..a L:il7, I •~,:oml' .. •l~I Prnr. lilnrlcli• lo the l a,I • mine!! ~I 
lluh,11111•, for tho l""P°'"" uf ,,blalnlng III krl•l and ln!brmMh:ln In r,prd to th• 
m1xl1t or •~·t•1rrtuce of lhoso ort".s. nd 11te mellu:xh lo use r r 151neltlug tht'IP, 
Allho11;l1 o:tr 1~1y tlwre wu ~rl.C; the rnnh.a oblalo l were or much lateral 
"ntl nh11.t. 
Hesuml•g the luel ln,eetl:(!lllont, 11', 1t"'1 all tllo optrntod ir.: Ill the roun 
or larloa, Wapello, and \"oa llurw, ~11t ring l t.unl ,r them ID paHOn, and 
,-o!I log a11th~111l~ 1pcclmen, r~r anal11b. 
Tb~ dryer 11•11 or tho yc.i.r h.wlng a.rrhd, I 111 de the ctt pr,paralion, 
an,l In the lo1ltt' 1,srt or .. \ugu!t we:nl lo Uw nt,rtheru part or tbo Ht.l \A..1 rx&mlnt 
tho country lor p t, ulrc~ling au 11 ,11 r,rt,,c! Ur to the con lies er l'r&Dklin, 
Wright, C~no (ford,i, ilon,...,.,l<, W~r!lt, W!nntbeJ!o anJ. K nth Yory lar~ 
qoan1tU or 1hl• falu1blo tool exist h tboac oonnlle>, •• wlll oo .. ,,u by rw.n-
et1C"e lo 1hc lCCtlnlJll'UIJiag ltHtir,. 
TbOff! l•.tl\mlnations wrrc ctmi;ioa11~d untH lllo l'<'mum·m·lng col1l wcatb~ tnlde 
h J;ia,,11rdon• l11 Maltb, wlien, returning hy ".y <>I FL I ,,..i ,.,, 1 m<t Mr, l!L Jobo 
ther~ wltb loi4 ounp, •nil ll>e.etber "~ l)'cnl tho gr ... 1e, Jml of two w,ok• lb the 
,:umlnuon •ud m•1•plng or lhe Larg &Yl""m ll•l'Qllll ,,r lbal rtr,lon. 
Pie 111nl wtalhcr cuotioulog loter U.1011 11.rndl lo the au1u11111, holb Mr. ISi. JobD 




o. LI. .·T. JOHN, A3S~T.\ 'P ~·rA1'E c:EOLOGIS1'. 
Tt1 l.Jn C A.. W UTT!\ .,'I.a:.,, G~ • 
l.nr, u ~ 1R: ln accutdilnce ,..-t, h ) our tnetror.tiOD',, 1 htL.v f)l"fl)&rtd Ami Ltte· 
lflth nhrull lh. fnlluwlog repotl of l'r<>:ttCPof th• fiutd, luy.stipliuns un,kr my 
ch&.rg1..· dur1ng ll1tt pML KU(>U. 
In ,-.,rupH•or•• ,dlh your In IJ'U !on~, ~n the 13th (,f Juno l I I b<glln Ill• Jll1!• 
liruln,iry 11ir •'! or 1h:>1 pc-r'1~n o( lb• St.,t•· ro 11"1,lng tht> t',;unh, Mb ao,l, tu 
plll'I, \LI• 1hU1 tier r cou11\jC, ly\DK bclll"tC'll ih ll lnei an,I M ou,1 ,1,- r,. 
On 1,f Ille prtuclpal ul1c:t\l!- l)f thit reca11nnt 1. w11 to a,;c rtb!n whh as much 
lli'C1l1"11C.- u l""'•illle lo 10 ~ll• ,fl limo, the •·xtent IUld ,·ll&Ncter r,f the o.l • field 
In the roglon , mhrn•«! In ILi eolngi 1 di• rict. Willi I.bit \i w, l midc ajotlf-
m•y fr<>1n i'.uuocll lllul& u11 ll,e ,-all y ,,C tho ll· ou:1, through Harri ,m, lonon• 
•ml \\MoOf.tbury ,•ouuUc!1 lo ~ioux. thy; th,·ut'tJ we ti rr1 \ulo Cf'1\,;((,rd ~hclll}·, 
_..o\.udul,ou, l'ur U l\rnl llu, 1;aulhtrn pnrJlon or~· c county. 'T'lJt'I ahr,ve umm r lr4 
Cfll\.'nt', · t ~i1J1 \he t,sre1),lo11 ut tbc t· ttru portion ol Carroll and Sac C1..Uul ct_. lit 
wlrnlly upM 1bn Mt,,,,nllrl watc·- oh•,!, eo,I protnl a url \y <>f 1>h)1Lc.,1 1e:,111r<1 
whh h 011c ,n1u\,\ hr..rdly 11")'\C'rt from• ,:1J.ua\ glauc . 
Fl!-,; rock r1.po- :.iltl eic-,·ur in th~ h\w>Yf! tiftm d couutl t 1Jowt'l't·r, tbere art 
locAllth" wbkli •gpply n v•ry Wr quall 7 of ,tnue for all tho u«llnuy porpOfCI 
or ,:ona1rm•1l0n. H lo bclien-d, fJrtber, Ur 11110 m&nuf•r• re of brlcl1 far t,ulU• 
log 111 ; t,e ~u folly under!AUn In almO!\ all localll es: 1(1 lhAI, after an, lbc 
rdty or g00tl Lu~dlu - u,n In rnoSI rl•n• wlll 1CArctly bo noll d, ,uucll l 
,.,.n ll cnr Ii~;• a llrtrlm• r.tal wlluu,c, l11 a r,gloo 10 highly r,n•orc~ lo olhrt 
r••JlCctl. 
In the r glun •l,ou1 Slou, '7 goc,,I qu,rrr r b ot.blnP.d !'tom !Lo lo,rrr 
n1c1nlorrl MU.• crCl\~1114 1l'1!otit1 lb r< c l"'llltl; atcd a C,lr q~111l1y ~f <1U1<k · 
lime It 111an11r.,eiurcJ ftt>n, tho urp,r <1,elky hrd• knuwu 1Utwng geolo:1••• thr 
/nun'Nffl~• bcd,1 rro1n tbc pttvalnu,:,t, ur tlJ\11 tl.Jel1 lo U1i lt0Mu10 ln lha hnm 
,11,tll 1JtlghbwbooJ ur t-llnn• \ lty. •t &rgtnl'I r:tu.ff•, and al Bru;;ol1r·• n:uc; 
1.~J 11ibov oo the 8° ... Sioux rover, Iha lc•wcr m(·mlK'R of the- cr('tru:r.orut an 
bl."•llUl,l1y l' p·.>tttl1 rn..,.t,Un_g USI tn r,un trnN "fntoplfle H«liuu or thcF· rot·k., r,,C 
a11¢,·e ,mo llun,lretl ood U,lrly reel ln r rlll'al U,l<-ku,,.., and lfulch were ,1u,1"d 
In as ,aucL ilrtall u Ibo limll•d time al my cll,posal would permit. On U, 
l.kJJ er, In llarrlton coun•y, llmll<d t: p,,>111re1 01 11111.1 t.cloaglng to ti,u arptr 
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ti•" ,oul\11ia~tl"rn p,;rtlno nf 1,L.~ ~Llle.. Tbb tnltld?c riea uf J\u_t1 11 com~ 
nf t!;tn b I• nf • r.-l rooe, "ndy 1hul"" 1nd ,·.,ic;;,.L ,\ clay■, im1,ure llrne;;tm, .. 
alwHya in co1nJf1:t,r1llin•ly tliiu li.a.Pd11 r..nJ li,om~times ,nmtlng •lmlly-, mrbon-
ce11u1 tb,,1ca linJ t.'H!I.I. Thr-re an! threo di!111 inct aml c.omt\ul roal Loriznm, 
which tepuatt.1 or 1mb. tlividc Ure llne.$ iolo l!LI! mllllJ' U1ho,l11 tcallr \'re-It .. mtrkeJ 
,crroupa. Bul 1be P"l11.eont1,logir.a) ch11.Ml('tl-t1 biu1l tho Wbt•lt.9 1t1gtlht-r, a.c: it wu.•, 
aod lodk.ateanf_•ari:•r •~\li11nC'C tothelowuco1l-tDt_>UUrt'A·- u weat pn'f!tnt u.nJt:1~ 
Nn,1 &1111.l H"rl,,, - lb1.rn ltu·y do lo thie ur,-,er mclUIUrffl, from which luthrr h I.I qu.it'" 
,JiitiDf·! in JU, lhhul1,ga, .. 1 f,:!Hurrs a.•~o. TLr tllroo hhlt ,.r rue.l •hove mc·ntinn~d 
•ra mine,.J .,,.-\lh t•11nalrltr111hle: JTirtt"'~ nl Iba pr~rn\ lhnl:! tn lttJ.lb OuthritJ 11nd 
Uullu conr1,lf , 11v,,.J th~ •tntilily of \he l";H\1 I.fl u,tNllf esctJlenl, alUu:nl~h 
,Lu h(•1I 1uo -very \!on, p'lft, .,.~Ing •n n.gg-rj•gato lbkk.t1Na nut 11lu1ovL1 ri1ut fod. 
The prrnfodh·!'.! or lower t•OfL.\ -111a1urti.a lie, t...tnu1b 1t ,·ubhtc: i.l{'ftth,, aod c1.11 
t,,: tc:I\Qlled, 1}m1htleu, hy nr,linuy .:.llilftlog at most any pqtn, in thePa counlit:1 a.t 
a Jl•t•th tir lwo hunilrcJ. 10 Lh~ hun.lred foH, and in nlh:p a'L a much lea 
di&taocc ~low lhe mrrAc~ Ind,.1 ... J, al Hf',Jtld1l. In D11lla1.1 connty1 wlu"re • bt&I 
nr Coal unr'r lh"'D re I u,lck, which 0111,)rO('t in lhe tunlu or !be Ml<!Jle Coc,n, 
,.,,,1 It onrl~l,1 t,y a t11lrkaeso of a1 hmtl f<>rtr. rlva r ol ,,...dunuP, •nd which, 
II b belien-d,", 11u1v,i.ut 10 !be ec,,( an At l), oln TJ,19 1""1 LH, tn.,.,. 
furt--. l tr, upr.Jl3Cil ao u lo occ.ury al.it.>u\ Un·· umo c1e.,·1tinn &bnl'e lb:e 1~~1 o( 
U•• llhl,11• Coon"' UodOel<l •• h <l,...,, •"1Wa lb lonl of lho Det Moln,. river •t 
lhe t'tlpllal. AnJ U,o lo1"n-eJ>I"' c.:,unlry foTIIl! a brn•d, •hallo,v Fynclinal, lho 
nl• ,,f ~,,1.-1, 1,u fll\i'&to'JlllJ' Mrt11,rly ~nd alhtrlr ulr~cllon. mmcc II u 
lh1u ,u tho t:loulh an,t Sor1l1 Coon rive-rt., llu•rc or-..cur brd.J 111hith ltf'lnog ptclly 
w~l! u1, In ll1t, nolddle rl"', or 11, ita mlJ,11,· gronl'• nr main. 
Ji~"" • ..,. 1 ~tnil l\H nm,• 111 lhe {JoiH1 n,•,•r.,., hJ Un- nntlhWHr,l, we cnonunh•t 
lliml!lunt.,s fm1l day•. 1'ntl ferrughHH\I gti11, In <1,ilhtie. t'arroU an 1I G~t'nrt 
caunlln. tbo rq,utva1t-ncy or wl.Jfrh b11T'o "~ ytl r,nL l~••n H\llf#r!orily 1lcte.rmlnf:II. 
Aud tu c•rrylni: c,n tht..i ~xanun 1lo1o• np <ho lie.outln1I lhtlo Tall•,• of 1ho 
trll.tut.,ul 1 ••f Ilic ouU1 l.Aon, ln Ille 16nlhl"rn porll n u( 1Jal11riu county. the 
W twa.r,I (llr ,.r the l'.rata hu hrou •bl dit\ll"tt tho l011.·,r llltmhtn of lh, Upptr 
co,'1. tnruurr almm•l 1\n a ievel 1\·ith Llte nlle-y ,,r lletr t.'Tffk.; hul Lefl'.'lre we 
l11•c gainN thu h•~<.hl'i&lt" ,,t ~T r Cft ~·k. who f" oourto 11 or.arty p rallt.l w\lb. 
at.J only two ilt thN."e 1nllt:1 uocllt of llrn ruru1cr tr m, lht, etn. h1'TO •r•tn ~b 
upraltcd, ••~ that In 1b;1 vidu,ty or l1, ..... ,lt.uo~11 and lfr, Ultman•a. ln Town1lJip1 
, and TU, ll•nge 81, W,, "' Mo ~a l,r,111 lal In <"t!PIM:1 wlU, l•mlll.r J101Uc111t, 
long lo r1.·COJ!'lolzcd l\l \"anruf'.t-er'a, t, ( w mU!!! 1b<n1·" the mou1h of t-<mlh Co-m. 
aud 11.l10nt·.u A.Jet un lhc -Xor1h Coon,-.".:•. "•·rnoa,1 bO m rtru::: --lu1tvec,ri<lcn~ 
lu 11,.,,0 11111 lrrogulorly and genii)'• undul••lng tharacln ,,f th• •tr•t& I~ ll1h 
M"clion. Th~ mn11t ti.ll1J1.tr1y lmllcatluu l'.lf 0111.• ,1r I !.P.$0 liw4d11· 11,wdtlng .. an&ll"ia.a.t,1 
In «mn...,llon 'll'llh tha mU~h• eerl•s of t'ool • me,i,cm•., l• l<••o In tbu bhur, wblrh 
b,mlu Ibo north ,~I• ,,r Ibo C.••• river, • fow mll,11 abiwo On ll,.Jn,11, •nd lo the 
••¥loo lo \be 1oull,.nr'1, lu W,rreu oounty, U•ym"I 1b(II lloc or ~u,cn,p-nal• 
ward - nol a ... ug,, of the ml,ldlc 6,t,tk1 bl>$ lblll for hcl'D ,fol,th•d 
Tb6 twr,orlanco, t m•y 1ay 1be oect11ity, or a lh•m,urh and ••II ••••laioed 
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u pl<o,..tlon al lbe •- O('CUf!lt.! by 111l1 tn!!lll lmrortaol tnln,ral pr,·,d"c( ll"ltbln 
our t.ordm, mnst be app&nmt l,i •Ttry intclll!J'!•• pnson; lot, I ll<'llnc,, we thii.11 
l>C &bl when onca the dclaill nf Ibo otructure nf ""' ..,.1. me.,11r,,a ,hall !t~n 
btta fully worked oul, u b..., been douo In olh,r g1,1,,._ 14 <111im1.1e I.he ,lepl.h at 
wLkhacert•fo bed ufcoAI moy be fouoJ 11 any l,ITeD point, with a.lmtlltugreat 
atcm'llt-1 a• we liH1Witc up lbe hlll"Cd f11ir.f' or a rlftr blutf in otdrr to &fCCJ'\~ 
1hc tblel..nm of the stn..ta tbeN:iu r,Jl(lli,·d. llown,r, mu,b •till rumaii,1 lo Le 
•=•wrlwbod I• this llte!foU of u,. lltolr, b((.,ro Ibo 11·ork 1ball l1aro aUaJ.cc,J lhll 
d,grec of p,rf.ctlon whicb •Lall contrlbuto l ■ rgcly 10 Ibo ,.,,,,.,,IDie intcrOIII or 
uu, ~t'!llt'1 am1 m~rll ,he t•omrneatlBUrm uf Iha public. 
During lb• otllnm•r my frlond .Mr. J. A. Allen, or tho Muooem of l!ompor"1.lvo 
Zu0h>/!Y, C',unhridg•, Joined 1ny r,,.rty, .,.Ith lb• Tiow .,r oLuJylng tu~ Natural 
W,lory, ['1'tlk11larly lhe Orn.lJ.boloi;-y nnol Ilutany of I.be Si.w; •nd i., lhls '"d 
~o v,14e ,.,,la,hlc colloctlono or 01~..,~ ofiu.tur:il hlst"':f, •ml l doubl no! hr will 
rbe<rlhU1, al tbu pro= lime, pn,pt,re his obserntion• ID a form. wt.lob •lwl 
ttcolv• Ile high~ •Pl>tol .. tlon OJ our .-rte. 
II >< ould be 1orerflaotD w ,"~lol U,e mttlll or a rq:foo .., well •nd r.,,,-onwly 
knnwu air dy, u lh!>L eornrrwng the four or 8vo c»ttro munlii:s of Urn dl.slrict 
l.omn mcnUaned. And II la will, graterul ackuowlcJg,·rooou I return my aiJlC<n, 
thanlt '"' the many «turt~ ray party recelnd al tho hand~ or 11on1l,.mca la .u 
ru"' of the m1uict. 
On the ~U. of Octobu, m comrli1lllce .,.111, yonr n,qu,-st, I .n...,0uau..i U.o work 
in lhc counties wcsL or lbc Dea Molan, au<I J"inoJ you on Iha loU., al Fort 
Dodge. 
Very ainc,,rely and rt!$f"'<'trulty, 
Your obedl~nl a•rvaoL, 
OHE~TEl:l Ll. ST. JOIIN. 
POP( LAR LE'l'TJms 
or 
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sun nw oF corxTm~. 
~lA.11.\liKA COLWY, 
The prinoipal object oirnNI flt in th~!e p11rtial unmiaations of 
~fahmsko, Marion, !>Ionroc, Wapello. ,Jufforso11 on•l Yan Huron conn-
ti,is, wos to !'lace bcfor~ the public rdial,le inronnatio11 i11 relati,m 
lo the mineral ri,sourcc, of thoso rr0ions, Lim~ tho•c who wcru uoo-
tcmrlat!ng th, in,·estmrn L of c.1r•it~l in puhl io irnprovcmrm , mnr,u-
foetoric•, or olhl'f ~nterprise8, might know till' aJnnlngr• our Stale 
arrohls. 
'!'he )orgeat r,ut of tho l:i(JQr pcrform~d wa~ in the ,•x,minalion 
of thn mines a11d outcrop• of coal. The mines were o ll enterl',l nnJ 
c:rnmine,1 in prrson, Bpecimen, from different p11.rt~ of tho ~cd col-
lcc!e<l for analy~is, nnd notes token of h~ thiokocs.; nod general 
cliaffictet. 
'l'lio !'t, L1)11is limestone (suh • ca,·bonifcrou,) ia f,;mnd ,·ropping out 
near the bottoms of the valley~ of the Des Moines o.nJ f:lrnnk 
river~, ns well ~ some of their tril,utaric.q. Thns it ia known tl,nt 
all the coal of tho county, whicl.1 is itnr.nen!<l ia quantity, will 1,o 
founrJ in tho high lno,ls nl,o\O the hw~I, nt h1a•t of the IJc.s Moines 
river. hecau o it is uPelP-Ss to search for eoal htiwoth 11,~ lhue~Lonc 
of this ruginn; l!Q that no very deep mining will bu 11~01•ss11ry to 
rn~~h 1111 tho coal that thu county cont~ins. That which i8 110w 
mined is re,chcil by ,(rifting int" tho ~ides of Lhc volleys of the 
rivers, cri·ekA 1m,l r,,,·inc,. 
In tb,, north pnrt of t!,e county. nenr tho canlluencc of flu~k 
creek 1, ith the uorth branch of Skunk rh·,·r, "cveral ruinos h11,vo been 
01,,•ncJ in n. four• fool be,! of conl, ttm\ many more m11y wiLhout 
,loul,t l,c npen~,t tl,crl! whenever th,· ,!~mHn,l will warra11t i,t. Along 
8prin~ crcclr, from nenr its conRut•uco with South Skunk rinr lo 
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within a mile or two 1Jf 0,kalonsu, so1·cr11l minos have Locn opene,11 
the co,1 of II hich ra11gci from four to upmrnl of ti ve feel it1 thick. 
ness. Ou thi, creek tl1~rc i• reason to Ldiel"e that two good b,:,Js 
of cMI e.'(i<t, the one ocne:ith the other. TLcre i3 no ,loubt tbv.t 
Jorge '1'11ntitic.s or coal e:«iat al1,11g ,his creek, which mny be re:.ilily 
mine,! hy ,!rifting into the lic,h at tht·ir 0111 • crop or npproad, 10 the 
i;arfac~ ou ench aiJo of Ilic ,·11ll<'y. 
Aro111,,l the "uukirt.J of O~k11!"0 11 s~rcr,,1 mines were visitcJ the 
bc,19 of wl,ial1 vari~••I from thrnu rirvl n luilr ro live an,111 l1alf fc~t in 
thickucs~. nn,l there is nu doul,t 1hul tho wlrnle city I• un,h-rla.,I by 
n ll"'>•I bc,l of con! l 11 mo,for:it,., ,lc..,Lh. At Oil.aluo;;a Stntion, NI 
tho f1. V. llailroa,I, tw'l anil n half milet from the city, tho thickei-t 
l,e,\ <>f c al is workc,1 vet k11nwn in the ::ltate. It mc1, nrcs frmn 
livo to nearly ,·ight fo~t thick ,,r a,1li,\ 1111 l goo I ,,onl. :\I rs. 
R Lcrls · Co., ar,J the lown Coal Cornpuny of Kcol.:ok, both bnvo 
mines in npcratio11 in tl,is bod lll'llr the station, uml tho coal in their 
mmr.~ will y,r<,1,ibly vcm;;e 8i.S: f,ct iu lh1okuc,s. an•l in 80\'\'ral 
pl~es it 10·,chcs seven •nd n hnlf foct thick. '!'hoy arc conro11ic11t11 
ocatr-<l in relation tl'I die ra.ilro:i.-1, ha~iug cu• tr11cl~ lrud frJm lhe 
rnilro ,I pllllform .1JI the w,iy iut,, tb~ rooms where the lllllles nc 
work;nj!. 'fh~ c,,al er.re arc .Jrawn oU tb~ w11y i11to the mines by mula 
11f ordinary eizu witl,ont diOieulty. •r\\"1• th<>usnu,l 6vo lmmlreJ 
b11311cls ,tally am shippe,l from th~so two nai11e , Losi,J., u C()IL•idtr-
aL!o 1111 ntity vf ookl', of g,wl ,,unlity, which 1Lcy bll\"O l:itely 
commeuce•l prcparin_; for ,hipt11011t. 
Se,•cml <lthor opnnin;;s have liecn ID<l•lo within a fow mile, 0£ 
these. an,l ihe co:il found to Lo o.s lhicl.: llS in the t1'o ml11a. jlllli 
mcntioucrl All along the line of tLe D~s Moin~ Ya.lloy lln,ilroatl, 
o.nd of tho propo cil fo,rn Crntnil IL.1lroa,J, bet11,·c11 IJ knlousa nud 
E,Mn-11\c tlicro i, 11n 11buuJau~- or cual which may b~ roa.:lily m,tle 
ncce· -iblo' for ~l,ipmcnt upon those ro:ul., both near their main tr3eks, 
and hy running branch. lracks up the l,rnnch~-8 .. r ~luchekinock creek, 
an,l openiu;,i mines cm each aide of thein by ,.\rifting into the liill-si,lc!. 
'fuero is no rcn•on,1l>le l1011ht tho.t tho wll\ilc ri,lgo between the 
cretk before name,! und the Uca ;\luinoR rh·cr is un,lurl11i,l l,y at 
l~"~t oue goo,l bed of coal, 111111 indeml it i~ •1uitc 1111 conclusive that 
tlio blgltcr lrwda of the grc:itcr par1 of thu co11111y are au un,lcrlaiJ. 
!)3 
Tl o N. T.o!Jis 1i111c5to111e forn- hci " goo 1 •upply of l,uihli11g • rock 
,uid lim<', tho l,r:ek • day• Are of a1wnge q11nli1y an,] timber is more 
rl.iritiful tl,an ,s u o~I in Iowa. 
~Jfl'!Sl:CJI; ,. nL~l \. 
,\long 1111 the crc~k_s nn,I •trc:im~ r,f )Ionroc ~onnty, eual i• Iv be 
fo111,,I, hut the lower 11ml ht1lltr 1,e,i is rencl,e,l 11111~· i,, the ,!coper 
er• t•k ,·11llcys, ue011use the county. lying 111101, tho .Jivi,lu lwtwccn tlio 
,lr in•g" of the ;\li,~issippi un,1 M1gsouri rir"r , ia rnllot•r !iigher thon 
thn5C o,ljuinin;; it, an,] the mntcrial 111.un• ti.a rnnl is o.ohl!e,111e1,tly 
thicker, h is prol,able d,at lurgc l(U~utit11's of coal m11v b,· obtaint<I 
by iinL: ·• d1sftil ,lo\Tll from Ll111 l1ith bud~ lo " ,leptl, ~ot UCCll,ling 
l11 hur,,lre,1 fett. .\Ion;; ;:itillcr's rred, 011 tl,c !11,c ,,f the Tu 1rn 
1· ntro.1 ltailr ,,,I tbcro k,1·c I, ·en u nurnbrr 6f 111ines c,rcr.".t, nnil 
11111 rh ennl m y dQU1 tlci~ L, obllinr,1 tlicrn Ly the 01110.I y•r<•O~I'! o! 
mL•mg t)n TllufT cro k. frcrn four to ~i:,; u1lles 11or1hwar1J from 
Al'.,,• 1cJ'lil 111 nes 11rc 01,mc,l, nn,I mnuy more mny be. On Cc,l«r 
ore I,, In th 11ortl11r8!!!crn part of the c •1111ty 1hrrc i~ 11 ~o,1 of con! 
CSJ,03W 1· tli Lc,I cf the cr~ek whfoh l,n, L1·t'll fooml to Le n~arly 
Ufrri feet thid,: 11t that poiut. 
11,. f ; .. 11,l ctll-k, 11,w~ rnilcs \H·sll>c1r,I rrmo Albia, n l>uil of con! 
only thirty 11,ches tWcck hut of c~ccllcut ,prnlity i• wr,rkrJ. Al thi.1 
m11l', upon !lie day llo1,r r,J Mt ill, ,11,l~nc,I opeuing n •11iantity of no 
ef1101C cwt astrint<·!il euL~Luticc was foun,111 liich tl,e chrmi.lt rq1orl!! 
10 be 11ativc alum. St,rntliu,; in lit1lo 1,0 .. Ja orou11,l tho montl1 of 
II. m,ne, and more p1trticulnrly unnr n mi11l" on Illuff Creek in the 
uortb p~rl of il,c t:u.JDlJ. 11 ,l,•rp • rctl col,1r,,,I waler i1 foun,I. Tl1is 
tl1c chemist nl'ort lo lieu oluti n or thu per. ulphlllu of iron, 
,111h rnlrburic acid in excess, 11~ wu)l ns n liule free 1,l,o. Jll,c,ric acid, 
Ou t'.c !,no ,,f the Bnrluiglnn uu,1 Mi8S•Juri llivcr 1!11ilroa,l, IICIIJ' 
Oluilicothl', lllo11g Avery's crc,·L iu the'" t p11rt or •h~ ~ounty, )hl-
lcr's l'rt!ck in th,, rwrtbcast<'ru I'nrt, and ol ng Cednr orcuk in tl,o 
norll1 western J•3rt, thi! lower nn,I tlileker l,e,1 of co11l hu bwn 
,,i,rkc,l, nffsrding an ahun-lancc nf go"'! co:11. '1'l10 11pp•r nm! 
tlnnr,cr l,td, from two throe foot in thickue is 11ptnc,I al 1,u111 .. ro111 
locallt1es nlnng tli~ •lllh•y~ of theo ~mnll;r trca1n1 in Vftr<>UJ! p.rl• of 
tba county. J>nrriculorly io 11,e tic111ity or .\11,ia. '1'1,o •1uality or 
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this upper La,! of nvo.l i, ll'l''"l l•> thnt of th~ lower beil, which i1 
wi>rke,1 iu the creek valleyri bef,,rc r,,forreJ to. The . uh - cllrhon-
iFcrou• lin1,:3to11e is r, unJ nenr the mouth ~r ~Iillcr'a creek, at which 
point nlou~ it I.int becu se~n w1tloiu thu ~~uuty. tho other strcnms, a,, 
far n3 krw,rn, nnt hn,·in;; eut their rnlley, ,!owl! ,o ,lceply ns to 
c~p~sc it.. 
Alm,i; ma 11y of the creek! of 1hi, connty tht•ra are oxposurca of 
fau,l, tone \I hiclt furni•h n vc,·y giouJ mat~ri~l f, ,r common mnsonry, 
it boing l,1mler 1111,l fimi ~r ,tum 1h,• co~l • mcMura 1:11uhtone u,nally 
ll!. 
Th,:, lim<>stone refcrreJ to. 1,itho11L doubt e:den,ls Lc11cntl1 th• 
,~bule conuty, rormiug th~ floor ~r tho coal· mel\:'urea, 01ul if I.his 
Jimel!t,,,ie is r,i11 ch,ttl in boring or ,li ~inp; f,,r ~ al. the w,,rk alitiuM 
\,~ st ppc•l, for there is nn bopo of fiuoliug cuul bane11th it. 
Timber i~ ufliciently 11Luo,lant in ;:l(onror. county to furnisl, fuel 
for jt.,i inhabitnut , even if they ha•l no co 1, au,l tho 11bunilance of 
the ]utter f1rnl ,,ill always keep the former at II reason.ililo 1,ricu for 
tt,oso -who prefer to u~c it. 
Jf:P'FUl!!ON I Ol').;TY. 
,lcff,•rsun c,;,uuly !,~s been l.11(111111 longer pcrhnps lhcm ouy other 
county in Llrn Su,to u.~ a coal region, 11n,l m~ny yc:1~ before nny 
rnilrou,l h ,1 rCJLchd low,. F11irfid,I coil .,-u cnrrlc,J tn wn~o•u to 
the ~lissi s11'11i ril·er town., 1111,l w11s in 1,igh repute among block• 
emitl,s. 
Tho lhrlingtou ,\: )[I souri lt,.-cr lto1lr1111,l hM aincc L~n Luill 
m nr tlrese ,nine , wllio I nrc now wo1 J.:u,l by LWO 1,11rtics, )Ir. It.iron 
nud \Ir. Hich,r l n, -wJ,., ,!::11 Llie i;rcatn p11rt of their conl to llur-
lin •Ion • 
• \ L Co 11 .. 1rt, ten miles c:utwnr,1 from Faidi 1,1 am! on the line ~r 
the ,,,,,o rnilroo.'1, 11 funr- foot lic,1 or coal is worl,wJ Ly )Ic,n;. 
Browu k (_).,,, rrom which forge •111ai1titfos of conl arc alao ehipp,·d 
to llul'llnglnn nn,1 i11tc1n1c,l1~to points. These mine" are nenrly 11 
1Uilt• t,1 1hu north of the railro,ul, rin•l lbo c,,111 id ltrought to it Qu • 
,n,oil~a eiJ.,J - lr ck, 1'hcro is good reason to l>elieve 1l111t tbc b11cl 
J,e1.iwcn thcs•• miucs 1111<1 tho railro~,1, well as tho la1vl n•ljoiniui; 
these tracts, is u1,,lerl•iJ by na gooJ a be,l of co11l 11s that which 
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llrown k Oo. Me now ,,orkin •; o th t consi,Jera.l,lo aur•plic.:1 mny be 
es-pectcJ luire in the fut1Jre for shipment auJ loe,il use. N? alali,. 
lies of Llio 11mouot of co:il sbippe l fr.,m lbo mines c.r th.is cou111y on 
tht1 Ilu.rlin,.toh .I: .Mi&aouri niver r.ailro111l b.:i.,c been obtnincd, but 
tJ,is tniJe i 0110 of ((lnsi,foraole imporll\oce. 
From aix to cigbt mile! nortbword from l<o.irfi1'l1], nn Wnlout 
creek, thero bnvo been quite a number ,,f win,, opeuc,l i11 a four-
foot 1,e..l <Jr C•1 1, nn<l wa.ny m,,rn u111y be "J)OIIC•l Lberu whcne1·cr tho 
J~mawl will W&rrMl& iL 
Tlierc , eo little ,lnmaml for cr,nl from these IY,,lnu( c.rcek minl!S, 
cxc pt in wintor, that only ono ..-as fuun,l in np..ration. It is owod 
aud worked by ?\Ir. Shaw, who wna co11,lucti11g tho work .in a ¥cry 
croJitable ru~1111~, an,l be 111ill !!Oen ll~ al,lc tQ 1upply 11, large 
amount of coal. 
Along Ue,lar creek, a fow mtll'a southffllr,1 aml moulhwcstwarJ 
from Fnirficld, seveml mines b:ive been <,pened on,l many more moy 
,loulitlci, Le cpcne<l nlong the creek for scrnml mile,. !lre!Sfll. 
Young .\ Sta\,Ls llllre n good mine in operrition fonr milca south 11f 
Fairlidol, 111 a bod wllid1 rnc:uuros from three nnil o. bttlf lo 11csrly 
r, ur feet tliick. Thero ia o.lso another hc,1 of eoal onrlyin,: the 
1a in 0110 nimost h.-.:nty foct. 'l'hi~ be,1 being,, little lo!ii Lhn1, two 
feet tl.ick Is tltvught lo l,o unprc.flt, bl lo wurk i1l view ol tl,e 
obandauce of coal iu the coanty. It u11y l,c tlrM thia Led "ill lie 
fou,11 of profit:r.blo tbick!!cas elsewhere: i11llcc,l it is not improbublc 
that the mme worko I Liy Mea r . Heron .~ ltichar,hon, rnuy 1,rnvo 
to be in the same. If so, it i prohal,le that nuolh~r Loil uiat!J 
1,c .e:llh it. At Jteo.•l's mill, thrco milll!! soutltwcstwar,l from l~nir-
fiolJ, I\ gc,od mine is in operuUou, nnJ tho coal ia tnkcn out from the 
pi~ l>y 1110 lll!lobiufry of 1110 mill. Aloug \l'olout creek iu th~ 
1,orthcrn rnrt C/f tlte couniy there 111,\'C lifcn n nuu.l,rr vf 111in1' orcn• 
cJ in o four• fo"t be,I, o,n,l mnuy moro m«y lie opcneil 1hero 111,en 
Ibo demnnd will wnrnwt ii. 
Uur c,.111 region needs l11111, an,l c.ircful 11tll<ly Lefore nny ,fofi11ite 
es1im11to enu Le ni11,lu ,,f its productfrcneea, but llrn foll11wfog nru 
some of thb conclusions (\rrivo,1 at aftur Lhc lin1ito1l exau,iD!i\i~us tllli, 
fir mo.Jc. 'fhe larger strenms lrn1·0 gencnrlly cut their ,·11ll~y• ,1111111 
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to 1ho !imew,nc ul,ioh f.Jnns the llonr of the e011l -1ncasurc~, beneath 
which n I coal may \Jo ~ecte,J. Thus DIJ ,·ery deep mit,it,g will he 
ncccsBil.ry iu lhe reµion munod. The lorgcr str1,1a.ma hnv~ cqt dolftl 
L!J~ir vn!kys 10, nn•l through the conl beds, a.nu nearly n.11 the mining 
is 11011 doua by drifting into their c,lgcs from the ehle of i.he valleys, 
Tb1Jrc j9 no ,louht tbut the c .. nl - Lmls &re contiollOlll! beneath the 
bighc,· lnnds, nn•I that thl'y rn y be l'Ollthd by tbo more "xpcn iYe 
mi,tJioJ vf shaft. miuing when vcr tbc ,fotuJm•l will &rruut it. 
'J'h~ bc•ls nf coil lie so n~:irly horizontal beuentb, nnd in-esJ>eclive 
of the i;c11eru1 Eo:rfa,:.•, th,.t very ufo calculo.t.ions m3y be made in 
tlio ,icinitv of those workuJ upon opening other minea :u nbout the 
l!llllle le~ei io the ndgl,b•mug sl.-pea. 
A little below Hcad'i; ruiTI, 011 J,n,l or Col. Thompson, then- is a 
g()"d quarry c,f limc,tonc frr,m which eow, far-go 110,I exc ,Ucnt 8torie 
h1ivc lttcD tnkct1 ~ m11y Ile seen in the bMQlllent woll of the new 
t,ui]fo,g for tho Iligh School in Fa.irfi..;lJ. Similar stone 11Fe also 
fonuu in the norlheosteru pnrt ~f thll co11nty, b11t ilicre llf& 
comparati1·cly few- c·.sro=urell of it.. Thi i.~ the limestone before 
mtnlionorl wl,ich f<1rn1s the floC<r of tha co 1- lfi{'llSllfefl, nu,1 Mnse• 
,1111,.,tly it i~ u~elt,s l,1 ~,ek for con\ beucuth it; aml if in lho futuNI 
siu ki11g ol shnft.J for uolll, thia lim~-l\t1in~ h.,11JJ lie rc~ul,c,I, tho 
work 1huu\.l ho disconLinuctl. 
O,crlyiag the coal Ill tho mine of Me n. Young & , tnbb~, as well 
ns cl cwhere in the connty, is n ,kpo it vf soft sand toM, some 
twenty feat in tbickne~s. ~lost persons \l'ou\cl pTonou11ce it lo be 
11,() sc-r, r~r use, hut the lormcr gentlemu, !me an out· housn built of 
it ,i-),ich !ms 1too,I nuoblU!ge,I fo1· " numl,•r ,,f yrnra, :111«1 the l111rd-
ncas of ihe wmc has much iuorc:i c<l up •n exposure. It will doul,t• 
le 8 rve n gl'o•l purpo e in the iaorl' iMxpc,nsiva building!!, for 
~hich tile c:isc \\1th whlcl1 it I,; ll'()rk«I rooouuncods it. 
Futl is so 11bu~,hnl in lbi1 r.ounty ti, t thrrc is good reuon to 
b~li,we that t!rnber is MW growing faster tlinn it is \icing use 11. Tho 
esccl\onco of tho soil is loo well knnwu t<> ued commrn•htion from 
nw, 1111d there is bartlly one of the 11aturnl resources which tho county 
c\ocs not contain. 
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J\ 81,ort visit mo.! m.,lc to these minM in ,Tuly, for the pur(}Me sf 
colkcung d.\lll oml molcrial lo supply deficiencies in our mellns for 
in,cst"•nting 11,cir minr111k•gy, 1111d lbc metlw.J.8 or smelting the lca,1 
ores:; 11wl in oino r"!pect~ "'·' were •1triw successful. 
Some of thc~o re&ulu Lnvc n(Jw a. definite, prnotkal alur, hut 
others arc, at rrcscnt. only i11torestini; scionti6c fllct;o. ycl we clo not 
l:oow how "oon th~y m11y ussUllle 1,ructie;il importru,oe. Among 
th~ intcrc,tiu;; facts which ,, o oLtaine,l there, are sc1·cml tlmt hol'e 
Jc,n,; bccn l.:uo,m to I.ho winer., but bnvc uenr before been pub. 
lishd 10 tho wor!J. We arc n1,l to for.;;,t thnt scie111ific knowle,lg,• 
is unly the lmvwle.1,;c of the few eoll~ctc,l. nrraugcJ, ~ystctuatiie,1 
ll!ld pul,lishc,l for tho benefit ,,r all; an,! tliat the knuulcd;;;u or th,, 
roincr ,li!f~rs from that of the minuralogiijt only in ,lcgrl!C, not in 
kind. 
C~J•l. Tliorn:is Levin, 11n ol,l an,1 cxprricueed winer of DahllljUe, 
who furubl1Nl much 1-.,lun~h, infornrn.cion for the former GeologicuI 
Ucport., also first csllL,I 011r u.llcntion t,l the 1n•II. mark,,,} pl,yaicnl 
uiffcrenco between tho foo,I ore of tho e:ist-011,l-wc~t ru11l 1lmnor1b• 
11111! • south lodes. 'fhia ddforenco i, c 11stanl, !'11sily recugni~ctl by 
1,y person nfier hi.a ~ttcntion lu, !rcen cnllctl to it; onol thu foct is 
n nry intcre.sting OllC, ;vet It hu 111 ,.H a1,peorrtl in pri11t !,~fore, sQ 
far as w~ art' swrirc. l'rof. Hinrichs i~ giving tbi> muller it.s u1~ritc,l 
allcutiou, :tn,l hope~ to derive soino l,iuts from it couccrniug tile 
~le.tire difference in the ngo of tl,e 11,0 sy-t,ms of crevic<'a or l~•ki. 
i\lr. It. Simpson, or lt,,ck D~lu Smelt.iug \Yorks, 11lso call~rl our 
attention In• gn•y sub1fanc~ in th~ ore ohiai11~,l from n liwite,J !'Olrt 
of ono or tho mines near Dubuque, which ho fin.Js to grc11tly rr.t,ml 
tli procoai of swcltiug, Atul to ,litninlah tho 1,rotluol uf lo,.,J. Wo 
suhSe(Jucully olilnined ~•l•>•l sprcnn~ns of this ore at lhe mine, rmd 
tho l'ru~ eor has nlreiuly m do nnnlyacs of lbe sab,tnncu referred 
to, '!fhicb lte lio1lll ti) l,o c.irlionato of le11J -the Bame iu c,,wpoaitfou 
a1 thr grey eubstuuce ufle11 found contiug tLo common ore. In lhie 
else, ho,vcvcr, it i! iii scmhrnlc.J throughout 1ho w1iss or tho oro, tbe 
&moll c~vitics or wl,icl1 arc (lr1cn fillc,I wilh crysti1ls or !hu same 
1ub;tance. 'rho carbonnto r,f le,,.J when obt,iuc,l in eufflcicnt 
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qunr1titie , is nn ei~cl!e1,t ore if ~m~ltc,1 in II suital,le mnnner, but 
tho procc,, in 11sc f.,, the common <Jrc (1110 eolpburct) i!1 not suitable 
ror the cuboMtr. 1111J the rrnscncc or the btttr with. tlie com,non 
.,re, ecems to \,c wor~o thnn n.-.Jes~. This arises from tLc fn•t tl t 
the ,;nrb, 11:iw fosc, nt n much lower tempcrnturc then the ,ulphuret, 
tlnwing nr~r the l11ttrr or~ in tl1e furonc,•, and 1•revent! tl,e comptlS-
tion or the 1mlr,h11r wbidt it contains on,I tho cnn~c•)'1cnt lihcrntion 
or 1lio lead. The only ruoilili.cntion of tl10 c,,mmr•n proccs~ wliich i1 
r1uw in u,o foi- tho smelting (If this mixc,1 or<', w l,ioh 111 wo,1l,l 
~usgest, ia to 11<!,l email fj•mntilics of crnsl10,l ch:11·conl nt rr~'(IICnt 
int~nftls ,luriog tho smelting; 1111,I e\'en tliis he thiuk:J of douLtful 
r11luc. 
IL 1!Cms iu11,roli~ble thnl largu •iunuLitiM of the a millet! ore$ will 
b~ oLtainod, 1111,l furtl,crmort> it is rca;ouablc to expect that tl 
"grey slag" c,btainc,l in m,elti11g it 11"i11 contain moro than tho u!Ual 
quantity of "slag !c11,I ,. which will Lo .:wed Ly tlto soc1>111l !lncltinj,, 
ao,l 1\10 aggrvgnto pro1luct may tl,us not fall s1> fr short u th~ 
,limi11idrn1l product of tho !int Emt•llini,: would accm to iudicut~. 
l:'rom tho smelting worka before mcntiunctl, wo obLnine,I ,pecimcnt 
1ll11BtruLing ercry atttge of the procc,,- of washing nntl Mndting, 
including lite •~diment from the trough~. the• diilitrcnt sings from tlie 
fornncc, 11ml L11ll1 "sQft" noel "sl~g" lenJ. 
We ulso obtniuctl specimcua o( •1uitc n number of other roinenl 
suhstnnccs which MC urnally associ11teJ with lend or<'. From tl1cee, 
1rnd fro,u cxami11ntions of tho c billets of ~evcrnl citiieM of 
Un\,u,1ue, 1•,,,fessor llinriche wa, able t~ make out !he order of 
occunenNl ,,f ne:1rly ::. 1lozcn ,lilforcul minerals: or, to l.oe wore 
o.xplieit, it ii known fur instance that n ccrtam mincrnl is (tJuml in • 
cry&b,lizerl fonu upon the iurfaco or thu rock, aml lhnt upon Lite 
funner, crvatal-1 of unothrr mincrnl will liu fuuml, awl sttll utli 
upon tho ia,1, ,\r. It is tl,is or,lcr of occurrence nf the ,lilforent 
minerals which i,i in part CDl:,'llJ::ing tho l'rofo,t1or's nttcntion, 
It wns 11!~0 our inte11tiott to obtoin atnti&ticnl 1!1for1m,tion .in rels• 
ti"n In 1hr pn,1c11t nn,l past product of 1Lo mines, liut we found ll11t 
ptr/ul/9 rdiabl, etaii,!ic1 of this kind were very difficult ln ubtain. 
Indce,J the ohlcat nn,l best infornwJ mining 0111  smelting proprietors 
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were ~low to giv@ definite r,ptnion upon ti:'• ,11hjecl, Dlthougb they 
·ere " ry willing to comply with llur wishc~ in this respcet as far as 
por;;;iblc. From con\'~~:ition with tlicae gentlemen I <1!,ta.ined the 
folln"ing lm(H · ; n,. oamr'y: thRt l~a,I • minlr g i~ 11~11· in II tol~r-
Dbly pr06pc oue ~unditir>n, Lut th re warP times in ita urly history 
when mor«> or WIL! mi~c•l l'~" man t'i~n now. 'fho incrc.nsetl price 
or leo,I n. ' minin~ ns pr•>lital,lc 110w n it o,·~r lms, i,ltl,~111,h it 
re,1uirc " t, eat~r pro)lortinn nf J,.l,,11· •n•I 411.ill lo obt.lli11 ll,I.' ore 
tlinn fnrm~rly. 
T,ittlc or n) o1,:rn,i;c !t1111 ta.ken 1,lacc in tho mctbo,)q of cithrr min-
in 0,- ~•nc:t g Jurin,. tbc p:ut llrcnty ytar~, cxc•·l'L I.lie r,rojectc,l 
lrniuago or t e mint·• l,y mcnns nf ndit lcnls. 
,\n cntrrpri ,f this kin,!! Ill! l,cr.n a co11plo of yei.ra i11 progros, 
Ly II Now York c mp:u,y, nu,l Jlromise~ to bo -.cr:1 succes ful. .\ 
l~rgo nc11 will be 'r,i nc,l hy this Incl when oompletc,1, which 1·:tpc• 
rience I lllincrs bdi rn will yield lsri:;,, qu~ntitics 1,f lead ore, now 
innc,:e gj':,fo c:-i ~cconuL of the "lltrr. Sl,nultl this entcrpriw s11cccc.J, 
there nro ot.: r re •ion5 near DubU')\IC which mny be ilrninml iu the 
snmo maoucr w11h 1Hp1~\ly gNi•I prospetta of ncco,,. A ne...- er~ in 
11,e hist ,ry of lo,m ltnd • mining e1·idt~ tly depends upon the aucce!, 
or failure of tl.Jc company now opcrnlin!l• 
rr, to tho rrose~L timo thrru 11rc no i!i Jie•tiona tlm~ ,loepct mining 
will bo pt lita!i! , or inJ~c•I in nny ,legrco prr,iluctiv~ in tl1i6 rBglon, 
The tbicknl.1i!.s cf 1!,e flaieDn lime t~i.c in tLo vicinity or D11h11,lllll i1 
11oout two hundred and firty fe~t. 1rnd lbo 1irinci11al portioa or 1.h,1 
le.,] ore is round 11b0To the rni•l•llo of it, very lirtlo ~cing found ncnr 
1ta b, o t•r 1 'l'• Th~ only cxccpti"ll at present kMwn, i, sbowlJ in 
nn opc11ir,6 recently mn,le B ehnrt rlittancn from the city l,y MeiBrs. 
McOrn r:y k n,cl.ok. Iler,• th<·.c gtntkmen 1,n,·u fJJun,J a fou•I• 
be.,r!ng crc,•icc in tbe exuemu upper pnrt of tho tlnlrna limeHtone, 
which l,!i! 110 c:1p - r1>ck. the shnl s of tho so -r,,.llo•l Hu,l~nn rinr 
,;:Tflll(l lyin1; 11nme,li111tly uron the l~p ,,f llio lh•11r~. Whnt Lh~ 
<ix~nt of thi! J,•posit of ore i , rcrnriins to he provcu, 118 it h11d bc~n 
opcucJ only n few ,layR nl tho ti111c of our Ti1it. t·pon Mm~ ~11,•ai• 
moos ~r l ad owl ~incQre.i throwa out rrom this rninf, 1111,I nl~o eom~ 
prcsor,Lc,I to us liy tbo proprietvr , ><O foun,1 numcrou~ ein~JI crys-
tal of native sulphur. Sulphur in 11110 w&lcr (If ipriuge i• of court 
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well known, but 11;0 believe thi9 i1 the fir:;t 1.li!corcry of nath-u cry.;. 
talizod BllJplmr yot fonnd in Americu, a.nJ ill! oecnrrcnc" lwrc i• also 
EOUJellloLlt al \'llriancu with OJlinions llhicli h1,.,-o \,cen eatertainc,l 
concerning the oc~urreucc of sulrhur in nature. Science i, pro. 
grc~•irn, and why ~houl,] not Iowa contribute her dmrc to its pro-
gr•-•9 ~ 
M.\lUON COUNTY. 
Every aoul. mino in thi~ ooullty wlrich it WDB possible to enter, wai 
1·isite,I in per,wn, alt\ic,u~h 1,1 accr,rnpli,h thi, it 11·as 1101 unfr,1,1nont\v 
ucct.l;~11ry to w1ulu in almost ice -colJ 1>11trr, which collect.; in tl;e 
m,n,1, when th~y arc uot 1,orkc,I. 'l'his is the cow.lition of tbe 
majority of lhuro 1luring the s11mn,cr montb1, nt which 1ir.u11 t1,~rc is 
llulc ,lewa11,l ror coal, there hciog nt present w, 1'3ilron,1 tbrou.;h 
that ('"rlit>11 of lhi1 county 1'hioh contni11! the lnrgosL 111(lou11t. The 
lir~t miuc~ vi,ited were lbo,o of )lc,-sr,. fioLerti, Fi.-bIT am] lhme , 
near Odey ~talhm, ,n1 tb<: Ile, )loinc" Y11ll,,y lhilroad, 11huut seven 
mile; wcstwnrJ from l'olla. '1'1ey tm, siluMcd on the UJII•~r ~nmches 
of ,. uod: which emptie~ i.11to tL-, De, ~Ioines rivu, the two former 
on °cction l11enty-eight, to1u1ship ~ere,,ty-~e,en, ra.ni;c nineteen, 
nn,l tho l:!Ll~r on sentiun twcn tJ - one, to1111!1,ip s,•,cnty. ~01·en, rnn;;c 
ninowcn. The thickness u[ the cunl in the miue, of .MO!!sra.. Rob-
~rl~ au.1 Ft~Lcr, i~ fr,.r.u 6vo 1,;i &il! fed. 'fhtit rif Mr. Barnes' mine 
ia four foct tliick; an•l licing Hi(\entl.." in tlte same \,c<l 11nJ ncor~r 
IJlL• tlep1J•t U1an tho othrr~. 1t liua t,r•en anggdt~d tho.t the conl r,rob-
aLly thin~ 011\ in thnt dir~,,tion, nn,1 that it wouM not be rca~he,l by 
siukiog a Blu1ft nt the depot; but sinco rc00I, llu<l probol,ly tho snme 
bc,l, has locau discovue.J thre-0 r~ot thick several miles bt•Ionil 1ho 
dcpnt in the same direction, thi.•ro npp~ar~ to be uo goo,l r~;&DD 1thy 
it altoul,l not lie round o.f 1,ro61nblc thiuknb, by !hiking a slrnfl at 
tb!\l pOiut. 'L'l,ure iH e,•idently a largo 1uJJOuul of con! in lhllt part 
of tho county, 11 Bmnll porliou only of which brui been forl11n11tely 
eJr,osed by the erosion of tbe crel'lr vnll~y before meotione,l, Mr. 
No11Sam11.11, fonr miles soutliwa.rrl froin l'elln., has opeucd a thrcn. foot 
bed of coal 11rar tho lc•ft ~:ink of tbo D~s lloine• river, which, with 
those b~foro moulionrd, nn1 lhe only ones \"isitc,I 011 tha e~•L ~i<fo of 
the ri\·er in thit county. At Cot,lport, some four or fil'e miles from 
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Pell~, )[es;r,,. Il!,•'lnN s Thomp,nll have opone,l B min.o hi tho f•c~ 
of \he l,1111i imm,,dinlcly upon tho right bank of tho Dos )l~ioes 
rirer, the c,,:u r,C winch meuun-s from ii:. l" F.C\'Cll f,,el in thicknoas. 
Thnc is 11 ban•l or ,.,,.noel coal nf screral lncbes in thicknc-s a"3oci• 
nle,1 111·ith tl,e hilWDinous cQol nf thie min~, !1111 11 hich 1110 w1ttcr pro-
vuutml mo fron, ,,e111g 111 I he timo ii \\1lll Wi!it~,I. 1')1ift bed of cOBl 
•ppt•ar, i11 1h~ face of lhc l,lulf n~ n lmm,1 blnc,1' l1nn'1; nnd nbout ten 
foct ber,~atb it IB • aimilur lmn,l nl.oul twa feet wi,lc, \\hfok rr>pr~-
ecut~ unothcr lll"d of co~I vf thot tl1iclrnc~s. Making K110:t1·i!lu 11 
poiot fr~m "hith lo w~rk np tho we,I 1i,Jo of' lhc rin•r, the mine 
ncxL vioile,I wn~ that of iir. O'Ncn!, about two mileA north ,.f town, 
on sect on 11:uctl'l'D, township eeHnLy · !efon, rungo nineteen. This 
consists of two 1wds llf r.nol, r>.,th nhout two foeL thiok, with II b~,1 
of ~h.,lc I.Jc!Vict1, then, of ~hnil,u- 1l1iukncs~. Tl1<1 O\'i,leneo thal Llte&o 
nrc two ,\iuiuct l!c,la of ,-n,I i! ineren. ,,,1 \,y !be foci thnl thcro i~ 
much dilforcucc in the q1111lity of cntb ; thal of tlrn upper being the 
Lest, 11ml mu~h ~.strr•mrtl hy \ihckfimiths. Goiug 11orthw,1rd from 
1..-re 11hnu1 unlC n 11,Ue ou the R,·11 H",r.k rn~d, w-c aeo in. tl11• fnee of 
the bluff, ~ou,pose,l 11f !!anr\.sLon,, nn11 -~•iily ~b31e, iiauwliatcly upon 
tho right bank of Whit• Drna,t l.'l"l'''k and 11enr the mill, i1.11oll1er bc-d 
of conl llfO a11d n half fret thick. '11,is l""t nam,·11 h~•I 11 nearly on 
u lr,d witli tb~ 111.ill- ,lam Uierc, nm! prob,ibly r<lpl'c,entJ1 the thick 
b•d of oll,er part~ of thl• r·ounty. Tue depth at which this lioe 
bcncntb Lhoao of O'Nenl',; mine cnnld not be ,lcflnhely n~c1•r1niue,l, 
l,ut it Ill prohltbly not le,, tlum fifty fret. G"ing •outhwar,I, imme-
Jinioly nt the 011bkirt• of tol'!"ll, llr. Hruh,;! ha; "mine in operation 
wl,ith ineru,1m:s fo11r feet tl,ick, tll1d the •~me bed no ,]ouht underlies 
the wliolo toll'n of Ku~nill~. 
The nc~I miue@ 1r,·11 in thi• directio11 nro upon tho Lnul.., or 
Eugll•I, cn•c!., tbrcc or four mile~ from town. 'l'ltij co!ll iu !liesc 
mines mu,5urc-s from three to fonr feet iu thic!.1le&A. Awl tl1e 1100.I 
;, cxpo~1~l at freq1111n1 intc1·vnla. nlt•ni: lh~ l1ill~idc~ ~,mfori11g thift 
creek, until tb~y lll<'J"g<' iu tb~at• "hicb !,order tlio h11Uom 1111111" nC 
De5 )loines river. Tho bet! uf ccml in 1fltich tho l1111t 11nmNl mine~ 
art1 ,,pi;ned, ovi,lently thick•u• in tl,e dir, e1io11 of the course of Ibo 
srrenu,, 111.u is, to th~ eusLw~rd, fturl rroh~l,ly ~1,o to tho 1outhwllJ'il. 
'l'bis 1s dearly ~eon In tho 1·icicity of DM1ing'1 mill, four mifos eul 
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or towu, whl'fo ie hn~ reachcJ ,. 1hickness ia om,, pince'! or ,wren 
fe~I. IJ'lrn mines which lio,·e b1:cn opcnc.J in ti,~ 1icinity of tl,is mill, 
Dpon Englloh crc~k. t1t11l it!! Lraud1es1 htl\'<1 frc,m fil'"c tc, seven feet Ir, 
thicl'I!es~ of coal. At lho mines owned by :Uessrs. Sherman, :Ncw-
mlln Wld Forrin, 11.bo11t a milo ,ou.ll11rnrJ from the roil). th¢ c-0al ls 
from fire lo ~ix foci thick, i.~d r,.Luut filtren feet bcnea1li Hu;, nnwther 
bed of coal is seen r.ror,ping tJllt in the l,e,I of tho !UJ'1ll arcck, which, 
h<>wu,er, is r,uly u.bout eighteen inches thick. 1.J.,itti a 11umhcr of 
mines ho.Ye been 01,cnod in Uio hills in the ,icinily of thls mlll, ilio 
coul of which is usu:,lly t<>UJpnct in most of !hem. \\'hilo tbi,, 
character nmilers the mining of it n little more difficult, ii will La 
more ,alu.nblo for sbipm~nt Lcclllll!e it will llc)t crmnUe i,o e&ily; 
bc,i,!c "L.iQ.h, tho mare Jco,e tha cuaJ is th~ ULOre h<.>ating pnw"r it 
po,,t:.11,.l'S if it ill pure c11al, wbich thiij seems to lni. When ,m ,-au 
and \l'Cl't rni\r<in,l iJ built 1l,rough chis couuly it will 1,robnLly !'"IS 
up tho 1·1J.l!,,y or thi• creek, ll h,·11 the con.I lnn,b there will lni ~try 
,·n!unbk, aml tho supply of cp,,) for 1!I1ipwcnt ,,ii! l;o immense. 
N"umerou;; points along White IlUfiat crc~k were 1l•ite,l "'btrc coal 
hlld l1ecn 1nine,l, which i111lirRtcd ll1Rt 1111• S11J>p1y Ii.at mi.y Lo 
obtained nloug that &lrt•um i, vuy gn~t- A hank wns Yiai10,I borne 
six m.llca s<,uthwestmml from town, near this ,•reel., from which 
ouna!dcraLlo ipmutilie~ nf c~un.•1 coul nrc, ani,l lo llllVC l.ic,m tnkc11 
LIJI. not 1ww being work0<l it hcul uufurtuuatuly fallen i11 ;o tl,aL onl; 
a. few frni;mcrita of tho c<1al cou!J be oLtained. AltLoui;h cnnl may 
ifoubt!css i,c obtnitml in almost any part of tho cour,ty, the sonth• 
ewit<•rr. <Jnttrter 0£ it is pro• c1uineu\ly its coal r•·gi,m. l'ct!,llp>, 
laowcvcr, this la 011ly nppnrn11tly 1111 nml th11t ju.t ns l1c1,vy heels of 
coal oxist in other p:irU<, tho alreama of wLicb h,n,, r,ot cut their 
valleys ,kep enough to uposol them 11,11 tlwy have in tho southe1111l-
orn quarter, which will Lu prc!ently eJq,laiucJ, AlOllg tho h!llsi1le1 
which ~liirt the Norlh 11ntl s .. 111h Ccdur creeks from their ~ntranco 
illw tbe county to where they uni to ,.mJ enter tho botton1 lun,l of the 
De& Moines river, 11 bl"l of coal iii found nl!.lurally exposed at 
freq11ent lutrrval11 which mc11111rcs frum live to seven fo~t iu thick-
neH and sometimes more. This r~i,:ion lms now only a J.,cal cuuntry 
market for its coal, so that lillfo more ia yet dotui in till' vmy of 
milling it, tbGu !-0 dig into tho cJtposurcs to 11t1c~rta.in its 1hickne68. 
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Tho 1h1ckc , bt,l of co~I f,muJ. thou, arnl w fRr as nt vrc,c11t 
1.uo,\ 11 , lho thkke,,t in I lio f::.tntc. mea5u1 e• n,·:1rl~· lc11 r,•ut iu 
pcrpemliculu tLlcl,:11~<,, tho ruom lit thQ m' uo Leing higher tbau 
miiny uf th~ roonui of ·,ur dwo!liugij, '£bi, mi~e l,1•loug3 tn 3!r. 
JneoL Kl'ne, and 1'1 l~OAtoil 011 sectfon twcuLy - 11i1w, !O'ln,hip 
sern,.!Y. four. r,11,gc .icchLeen. AbQut thr,,c fo~t fr..,n tlru lop 
,i the· bc,I 1,( c.,,1 tl,erc is II band of ab"le I\ couple ol' iuchcs 
lbkk, •.-hid, su,;,gests 1!1·1t tl"rc inny in reality l,c &w,, serc,i.rntc 
lied~ 1'}Mll a.t tl.tl6 poi11t liarn comu 11,,;"1!,rr. 
M11:-y»•;Hc, a co~y-,·11llcy ,·i!la~o ,-bid, htu been l•uih up by nn 
,nt,•lii1,1•nt unJ in,lu~trt .. u6 c~mmunity, cumE,oscd printipnlly of 
l'cm,.yh-1111iJt1;, ,inee mo,t of our '""I'" wero 1111:idr, i, oil:uateil upon 
1110 aawe ac,:t.iu1.. lkro tn·o <>ther mineJ nni op~rte,l nn,l workl•d 
11 ith ouly •uffieiunl. force to anpply I h nei:;?bilorl,oqr) nm! tLo wills of 
the ,·dlAg!l. '1110 fir"t i8 o,1uc,l l,_v l\lr. John Ycnstr, aml tho otLer 
by .Mr. D. V. Lcit.y. A ~011plu uf 1niles l:,~lo11 th" l"ill~1:c )fr, ,;. II. 
Ck1no1.s hu madu i,n 1>pe11fog iu tho same lm,l. TLn ooal a.t )fary,-
v,llo i• 8~~n iu tho fuco of luc l,l1111" on tho rigltt l,.111k of tbo lT<lak 
lfl umd, 1hc same P"~itiou ,u ilini nt Coalporl before 1nen!lo111'1l; and 
a siruildr blnlf clCY, ITT.lru of rl,o 11,11mu hod jg sc,,n on tho rigl,t bt>nk 
or Norlh L'~ !ar ere •k, on !awl lic!oni;ing to lit. A. 1'. Chn1ubcrs, 
icclion shte.tm, to11UJ1l,i1 ► ~"vcuty • four, r111111~ dghtcc1,. ll'artlrnr 
,luw•, the er ek. on bn.J of A. n. Lym~u, Es•t·, tliC'r~ 
uo ~lber Nip sr,rc, of cool, l,ut the wont ~r ll murkct hu 
1,re,~1,Le,l them .Crum l,dng w,,rkc,l. Jlesi<le tlrn c nnil 1mmerous 
other c:tpo~Uh'! Qf c~ ! aloi,g tbo two O.-,l11r erncb tlior& uro, 
1n11y utl1cre along the l,i!l.i.ks which el:lrt tho l,oUo,n 1111,,I of 
d1,;i Dc1 ~!,,inc& Ti1· r. :-.tr. Dnnicl :5hcrwood, I\ co,111!0 1,f milet 
011•h1s11rd rrom .\tlic11. i1 11·orki11g 011~ up<m n. branch or Nr,rth 
Oednr, evidM1tly i11 1h11 ~:mw beJ ll8 tbo !lthcrM j11~t 11u>11tio1,i;,l. 
Altl1ou •I, th11t mNnbor of the aul, • ca1Lo11ifer0Ull litnoslono 1cric1, 
known nruong geologiJl!I 11d thu " St. I,<,uis limeato110 " is found in 
tho be,\ of, Hd sldrliug the llea .Moh,e9 river ahnoat u.11 tho w•y 
from " fow- 1nifo,1 bclm, 1ho !Ullo capital to I~oosnur1u11, 11nd ia ofll!n 
o. ,·cry g,,o,l l,uilding. rotk, yet the 111.mo bi•tl, wheu £ou11d. in tlul 
vici1111y of l'el111 is Bo!JlewL•t ,lilforeut iu texture from tl111t of almost 
Pll 1be e:i:posurca of it yet ~ccn. At utltur ll/c11.Jiiius, o.llu1111gh ofl4'D 
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in ilistinct nn.J m,usiv~ loyrT~, it i, U"ll"lly tory compnct nn,I hrittlf, 
brcllkini; in eucb nn irre)?Ufar mirnncr lhai it is ,lree,c,l l\ ith ir<'1lt 
tli.fficulty, ye~ in all cn,c~ forniahing o •npcrior qu11lity af lime. 'l'hnt 
of tbe p,,U" quame• ia regularly bed,fod, anil is not 011ly wrougl1t wli.h 
gtc~t fadlity, j,ciug fr® from tli1,ty mal~rio.1, b:it is erlilently V•ry 
durable n.s well M nf o. pl~""ing appellrnnee when tlrcsse•1. 'fl,e 
quardcs \J11l'e n thieknc,is of fr,,m eigl1t to ten feet. tbe upper bal[ t>f 
which is nsualif in ro.tbr thin lnycr;i, which arc nlnaL!e for limo 
i.nd nil the r~rpo•cs of comrno; m~oury; lmt tho lowi'Jr hal[ is 
fonnod of the excellent m11terial ,,,f.:n·re-l to, which u1ny Le 'JllllTrie.J 
with eompR!"tl.liTC e:ne, in nll the fonns and. sizes usually desired. 
A.ltho11gh tbc slono ,11orios 11 littlt in te;'lture nml oppearuace 111 
~ncb of thet1e q11arTie$, t1iere i, o.bundrutt evhle11ce tlmt they 1'TC 
portions of tho ,;srue cont.inu<Ju.• bc<ls, w11ich n.ho nnilcrlfo the lntct-
vtming ri•gion, a.Hbon,gh co'l'cml Loo tlecply hy ,oil and drift m11tc-
rial to Le 11,ceessihle. 
The texture of the m11l\.,ive byctl! in the •1nnrriea ~Dnlh • westward 
Crom the town ie inclinL~l to be oolitic - a trnn used to ilulicste a 
rock comr~~•d of emnll sphericnl portirl~s rc~emblmg the roe of 
tbb~a - whilu the ,amc \,eol twn Rn1l n hnlr mih•& m•rth of town. four 
feut in thicknes~, 11ro nm,fo up entirely of the fosailizt!il, 011 t • oil' 
5hells of II minu.tc binke r.r~stucc11n. (B~ri,·loia petrifael!Jr.) 
A mile and a haH nortl1" iird, the s11me he•ls, nre ,een in the quar-
rie~ of Mr. Phillip ;\father, nnd tlH're present a ,lense, 6110 -grnined 
textnro of e:xeclle11t quality for ,lreS!!ing, an,! of II ligbte1· .,rey color 
tltl\n thu others. From these •1'111rriea, begidc 1pecim1•na of ea,:h 
variety of the rock, 11 gno,I collection nl!o or the fus,ils which 
ehar&cterizo tl1iA member of the !Ill,- cnrl,,miforo11 limestono seri~ 
,.,.ere obtained to 1ui1l to the Stalo Ca.Linet. 
)Ir. W. Nonnm1111 111,s some excellent q11nrrie11, botl1 for lime and 
dressed ~tone, almost four miles eonth of l'ell11. Hie coal mine, 
before mentioned, ie only a few rods ,listant from bis ,,u~rriee, tho bed 
of C()al lying some twenty - li'l'c foct aho1·e the limet!tonr., SIJ that ht 
ru1111 the C<!al from his mlnea to bie lime• kiln!! without any further 
transportation. 
The limestone, although na,l tho upper mcmbef or the run aerlea 
of 1ub. carboniferous atnta, is yot tbc upper mombor of that aerie, 
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in 011, own Stali,. 11nd '""' """1 - m""•ure elnln throu,;hout the fi~A 
)foin"11 Valley are fonml re•ting np'lu it. Con•~'Jn~mly it i~ u~ele~• 
to look for coal beneath thi8 r-,d,. jn,l!!iug from ull Lhe ,,;qw,ienee 
wliich itt''·,loi!y 1,..,. yet film ishe,l u•. Thron;:hont th~ :;:re11.tcr port 
of )farion ,,ount~· l,Qt!"P\'er, thi~ ,·ock lieo en drcp b~ncaili th,, ~urfoco 
M t? ~ive JF•co het,retu it ao,l the surfa a for thO!~ important 
Jepo.ils of ao._l before dc•crilwd. The- •a.ml<ton• or t~i$ county 
1,,,1,,n"• ro th" con!• nieuure11, aml of c,,urie ovcrli1>~ tho lime.,100~. 
:_\Incl; c,r it i~ s ft. nt !r,i•t when first t~hn from the tJD"-rry. ~·• L it 
hlll"den, cl)nltl,lcri.bly when C'.'ICpose,1 for l •hort timo, LO the e.lmoa, 
[ih,•re. 
Tlicr" n.rr. however, large 11uantitie~ 0£ tl,i• R1U11l~toue lh&t ia hlll'll 
enough. for a.ny pnrp,,se, a~ 11 hnil,lin.i material. 'fhc principal 
of tbe!!e firm el!'O•nresi of ,,,uu1,t,ooo urc follil•I nl, n.ml n~a.r 
the villlJC of Re,l Rock, on tho Ile• )loine3 river, nhhongl, Had• 
o-tono- cqu,Jl_v goo,!, bul o( a. different color, is found in ,·arious pnrts 
,,r tho co1J11ty. Thi• &tone ut Re,l Ruck u1rnmc• the cli1traeter.0£ 
11 d~nn grit l!tm•htone, mun of wliieh i~ of a bright brick - re,i color. 
'l"be 1•x-po ure lwrc is n L<>l1l Muff', reacbing A b,·ight ,,f about fcvcnty 
fe-01. ln 1ome (ew placcR Lbo stone appears t~ bo soft, hot tho 
grt•11lt•r pnrt of it i~ r111itc uniform in b11rdncu, o.n,l the layer~ s11 wu-
five that blocks of almost nny dcijireJ si1.e ca.11 lie qmi.rricd. Muoh 
~r tlii~ stone hM 11lrc111ly beo11 ns~tl i11 various place~, and. n p11r, of 
tl1nt nso,l in the conetrnctinn of the State Ar~e1111l wiu, obtlline<l from 
11,cH· •1unrries. On 1h0 •>ppositc ,i,le of the river vnlley from Red 
R.,ck tl,oni aro aimilar bluff'$ of !ho !UhlO eandstone, which prcsfnlJI 
11c1Uly the !ame colord. The 1,me UJ►OS!U'e 11lso iJ ■een in II gl'!\<lii• 
ally ,lhuit,isbing bluff bor,foring the rll!foy iuqng aevernl mil~s lmlow 
n~d Hod,. 
:-,,,ue l~rgc and amall coneretionary mo.sics of what gcologiste call 
q11arbitc wen, founrl at lwd Rock aml other plllOllll in this ~,011nty, 
embcd,leil in, and forming a part of the ,an,latono • deposit, tbo lioa1 
of Bttatification l'Dllning without interrnption through ea~h, showing 
that the 11uartzite ia a part of t.he same dopoiliL To prodncc tbi1 
cliange of nmlatone in n11tuni it wu once auppo■ed that groat heat 
H 
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WWI ucca~,lll'.Y; hut wu ha,c no """lr11ec thaL nny uf 1hr .,cc~,,iLlo 
striita uf L,,".,. l,a,·e been nltered l,y hl',•t. 
The )i11w11to,,o b,·fore Jes.,rih,•'1 doubtless umkrlies t1,e whole c,f 
.'!Iulou county, bul only 11.ppc:1n 11·hcro ~li;;Lt uouulnuon~ have 
hrougl,t it up, or ,rl1cr•e tl,o str~tlll16 linve cut rhtir 1·nll<:>}1J down 
10 it thr1,ugh tho eonl - 1nc1111ur~ Urntn. 'fhe eon! - m!'n-ure•, com-
poa,•d of s,111>.ls1one, sh:.lc, clay :i.ml coo.I, lio i:omforma.Lly upon thi11 
limc•tonc, un,1 !<,!low it in it-• dip, 1111J urahllAtions. Up•m lht• coal-
lMITTlltC stru.t:a tc6t.a tho ,.!rill 1m1lcrial, 11. pa.rt of "hioh lorru• tl1~ 
soi I and Buh - ,oil. 
Tho origin11l boriz,,ntlll position or 1bc lime,tono nnrl coal - mcuure 
·r.r,ck, h11, boon L11t sligl,tly c!.mni;ell in tltis county, 1111,l are il'tito 
intlcpon,lent of 1rny iucqulllitie~ or lbc pro•ent rnrfoce of th~ enrth, 
became tho~o ine<1 ,mlitiot ar,) ,Jue ll! the l•ro~ion of the ~alley~ ~y 
the ,!roams which run throuJlh th~rn, Lhereby c~ttin;: ,fown through 
c~ch ~uc~~lll!h'o ~tratum, t110 cdi,1<> of c1·cry n11e of wliicb l\'ould be 
seen in 1:!ie ,ides nf the valfoy• if it were not tl,ttt they n.ru C(I\'• 
ero,l by 1L.0 sn~ ma1erl$I d,,rive,l from theu· di,intei;rat1"!:. Thus 
we fin,\ oxpo•urcs of co~l ouly nhrro they havo liccn cut through i11 
tliiii mnuo•r by the atrt'urnl!, an,1 thus tho c,melu8i•m 11 perfoclly 
ltghim11tr Hutt tb~ ,amo lied~ of r~~I cxtcn,1 continuously l,c11e:Lt!t 
tho high Jim,h, wlto,;e e,lges we ,c., 11po1, ench SHlu in the vnllcp. 
Tbo 'l''estiun Qflcn urfaes 1\9 LO h"w lll1\t1y difforcut bc,h of cnal 1h~ro 
nro i1.t this county. Tlii, qucstio11 c,,11 - not be nuswl:'r<!d iu n [•Crfoctl,v 
s,nisfoelurv u,o.1mtr 111.1til the wbulc• rel-lion has hc.-n eurnfnlly nu,! 
minntdy ;x,1111i11e,l. which will lie ~ work rcr1uiriug for lougN 1im0 
;o necomplieh tlmo can o<,W l,c 1,,J1,•n to ii, 
'fho corct1l11~ion nrril·c,I nt frntu tho pnrtir,I ~xmninfllion tl11rn far 
matll! j, thnt ther~ ore in .\luri1m couuty 11t leoat thr~o ~<'p1&rute I eds 
of co-.1, th~ mid,lle 011~ of w hid, ia m11ch the 1nn1t impon1tnt 11nd 
~xtQO~ivu, The olher11 seem to thin o,tircly ,rnt in some plnccs, .o 
that it i~ doubtrul whether lluoy woultl nil h~ r,ier~ml hy " boring 
ma,le at nny ~no point; yet there io prol,nLly no point u·p,.11 the high 
11111,ls c,f this c❖untv which i~ uot 11111lrrluid 1,y more or less con!. To 
lie II little moro e;plicit, it muy he statc,1l tlrnl tho Jnullle be<l -
couot,•,l ,,s one- uf )Ir. CY Neal's, i r~gnr,lc,l 11s the hiiliut, and 
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du.t the thi, 0110 in whicb tho ruiu,•s of Conlport, Eu~lioh, L'ed•r 
nn,l uthcr cue n.ro renerl, is bclfol'eJ I,) b<.> tho secourl, :n.d the 
thin one bcuonth tbe b.d -uamr.il be,!, u $CN1. at Uo.alpMI 1aml a.Ito 
n wile a,mtb ..f Dussing's mill, wool,l ,•~b''''flltntl_v ho tlio tliir,1 . 
TLo mt !JC-Our• 11pp1u,•ntly nlrnvt- 1hc pr 11ei1 nl ~arnl&toi,(l ltorliton, 
.. ur1 tho ,ccon,1, ., Wlllh 1 .... ,1, Just L,,nelllu it. 'J'b5 horiz u 1wi)-a 
nut "1w1>ya pre _nL fu-m exposureo of 11111,l:,tonc, ns i,l ltc,I Hock, 
J-:agla Ho~l., Uu•.str.i;'s ruill, , milo aboru Mnrynillo, &ll., bat 011,y 
b~ eccu in ti, for111 of ycllmr comminnrc,1 s:rntly s?,alo, upon the 
aides of il,c hill8 iu lllllllj' l'lacca-mon·, 1>erha11i, Lhnn w!,ere it 
appears 11• firm r<),e,l;. Thud, if 0110 shr,ulJ sink: B al,~f't w•Ll.i n view 
of rcllChiu~ tbu m11,11 i,o,1, af1cr r~sain;; tlirougli tho upper' bc<l, 0$ 
?,fr, ,1 ul,n Gntnblo L11., ,lone in ,Jigging- 11 well nt his rcs.i,lcu,·c jut 
north 11r Ii:c ni le, 11hcro ho li.Hrntl it fonr feet thick nt " ,Jt.,pl!, uf 
tl,irtv foct, ho w~uld then pass throoi;b II ool!!i1lc,rubl• tlud,n~;,i of 
dt!J;r s1l.ud,t - ... : sa,.uJy sb:t!~. If ho w,·ro ~..,,king tlrn poeltion ol' 
th~t bo•l ur,011 th~ hlll•i,k, b.o mig!1t expect to fiwl it 11,ar the bn;;c 
of th:it nnJy !m.ru:011, 1vl,ethe.r of ,imdstone or ~111vly ,!1,lc. Tho 
snL-c;1rbot1ir~rous timc•:,ma before monti,m d cari u~1 lie t·,•ry ,lecp 
L.:ucMh any p111 t of tho co11.11ty; COil '0411cn•Jy 110 t,,ry ,loc11 mining 
will he ncea . uy in 11uy part uf it. It is Lliuu !lit 1110.t a. ~Im.ft c,r I wo 
hu11tlrcd focL t "'"Y i,oirat rn the county ,till n11ch ,r,ll l)u, ec,al tu bu 
r un,1, 'J'h Li1>,e will ~ooa wl1cu it will pny tr, ~ink sod1 nl,~fta rum 
the bigl,l:u,ils to c.l,t:t:n the eoul fro111 tlw liXlH,si1•0 l,uJ~ 111,id, ~re 
thu fu• only 1·~.y elightly penctruteJ frolll their ~,1,Cj!. 
The q,1:.liiy of Lbo to,il or this clluuty is folly c,pu,I ·t,, tl,o uv~ragu 
of We t•·r11 CQnl, u11d that al muu_y of tlie mine, iij in cxccllcut 
n!p11te n, HlllJ; l,!.,d,emillt1 for working lr<!ll 
)!o.rinu ;, OM of the be3t, &upplio<l ,Mmlic~ in 1ho Stulu for 
timber. ~Inch of tl11, orogim,I fore.st yet r~m:iin ni,mg !he etrcn1u, 
nn,J tbo youoi; 1imbnr is growiug vigor,.,llsly wh~rimlr it is 1Llh,w~,1 
to at11n1I. The pr~irics nrc cc,u1parnli1·i:ly 11i:mll, nn,.I Lo!.llutiful grows 
or 1111bv,: trees nrc &cstterc,I almvsL ovel'ywl11·rc', giviug n 1·~ry 
plcasii1g effect Ito tho lfinibc"po. 'fbc elrcu111 bciug 11um~r0119, the 
Ci,unty ia well w11tere,l, l,c~id,,a 1thid,, ,vcll! of goc,,l wa!c·r uo 
e~sily llLt.,i.Jto11 nt 1w11lor1110 ilop.11 nlmost anyll'la,r,:, tiOll:lll llf whiob 
1.11.n pcutrBLccl IMh of c~o.t. lt would ht• 'sup1•r!\11011i to add 
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ru1ytbing in 1.rai,ro or tlic for!llily or th« soil to those wl,o Fee th 
l,ou11tif11l burve~i which is now cverywhori' hurthening tbe !Mn,. e 
WAPELLO COt.:NTY. 
Tbt> e;rn_minntion of this county """-" commenced in tho western 
pa.rt, ,,u the soutli ~i,lo of the Dea ~l,.ines 1iver, nnd the first mm~ 
villiud 1rn~ tl111t ,,f C. Du,llcy & Cm11r,any, on s,1clilo four, seventy. 
twn, fift~cn, Jml,l-ing from wbnl is Mw to be 6Cl'n of tbi- rnino ii.I 
i:~•al will 1,rova l'1 be nn•urpns5e,J by noy othor now olfercJ in the 
mnrket, n11ll lhe,-e gentlemen will ,non 1,e nblc to furnish very lar~e 
qt,aH t.iti.,,. The hed is four feet thkk, anJ very rrnifonn in quali;, 
'l'hcy ~r1: now eon~tructfog IL ttuo r.,n.·l from their mine to the tra~ 
of the Ilnrlington nn,1 ~fasow-i Rnilrnn,l, a li itle less thnn !l mile 
diswut. About half a mile 11ou1liwnr<l, from thi~ mine an t1penin• 
' • a 
uu bct'n m,i,11) in what nppcarg to he tho siimo bed, but the •1nalitv 
of the coal Ulllf ol.ttaiu(Hl is poor, llnrl 1 fonr the prospect h 0,;t 
llatwriug 11111.t it "ill imp1·01·c much ·within " short di.tay11,c. A 
qunrlcr or n milo w~tward of Dmllo_v & Compnny's mine an op••ning 
In the s,iwo b,d i• being mud~ 11i1h g,-,n,l pro,pect of finding 
OlCCilllc1,t rofll. The IJ<>J in ,~1,ich the lo.t namo,I opening !tu~ be1,n 
ma,h·, us well ns tht ~r nu,U1,y ,\ Company, is lUl· seam111 in the 
sc,·iea, a.~ mny ho Ece11 1,y going ,!owu iho ,,reek n fl!w rorl,;, where 
tlHJ li1ncBlone-which, •ni,l in pre1·io1u lcrt<•o, forms tho floor 
uf tlie coo.I - men;,nrc,, awl her,eath •d1kh nn coal no,.] I, sought 
for-1! fow1,I in tho lic1I of t!ic creek. About three feet aborc lhi! 
limc5tune iR s~ru a heil of coal which is hero onlv i.liont 01JC nml 1 
hnlf foct thick, unJ wbich is ,;,f cour!o tho lo~1-e~t in tlrn &erk'!. 
Aho1·t> 1his he,! of con! is a s1,11co r,f nbou, forty-five feet. the 
watc-rinl rnmposio.; which. is Jlntly hl,Hcn by the ~lope of 1)1~ hill; 
1111d upon 1lus r~sts the l1111r - fool can! h~<I of lludl~y & ComJ>any'e 
min,-. On tho north 8i,fo of tl,e crec-k (~ortli ,\ very) o liulc rnort 
tl111u II mile from the la&l nnmf,l rniw•, :llr. J. H. Ifoo~ock has 
opene 1 ono in a fonr • foot bccl of C'lill, bm ~inco the beforo mention• 
ed limc;,tonc is Bf'0II expos 'I in tho ~lop,• 011ly about Afe foci hcncalh 
tho co11I th~rc, rio ,loubt i~ folt llrnt tl,is ia tho lower hurl of coal. and 
th()rfforc riot idcnlit.'111 '1"ith tLnt of tL,i mine of Uu,IJcy ~ Company, 
Lut >1ith tho tbin one wh.ith lie, forry - fire fcut bcn~nt!J it. Mr. 
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llcn.c,,ck h:u only just oi,cncd hiH ruiuc, and Ure qunlity does not 
seem 10 Le" ~uo,! ILS so,n,, others, y~t it will no J,mbt 11Ji,l.c i;ood 
focl for otc= i:,11q,'>11'3. I~ is re,11io11,.ble to ~<1ppose, lunre;cr, tw.t 
the c1uality «ill fomewhnt impru1·c a.& tho mining [•rucce,h hcllL·nlli 
tho hill, b11t therf i~ 11ho rc:.sou to hd,.,11 dmt tho cull! or Iha 
sccon•I lied will l>e fo11ml tu ho better tlHLu th<1l of tho: lir,i, nt l~a3 t 
i11 this pnrt of the cou1,ty. flning down Llie rircr nll~y three mileg 
lnel1)\1" the villhgoJ ,,J Cb.illicotlw, tn ll,c n,int'! ,.f Ilcmy Shuck & 
Curnpuuy, 011 ~cction ~igln, town.hip llC<eoty • two, rnn,;~ fourtoc•n, 
tho ooal ,.a;; fou111I w l,c of ~r,oJ 1p1nli1y, nnJ the bed fil-c foet thick. 
The4c ;:enUcUJen ruruiBh B lnrg" "mount of coal f,,r &1,ipmcot 00 tho 
D. ,l .\I. Jl1ulro:1J. A~o11l " (tnnrtu, of II mile fw:diet ul' tho sm,ill 
oreek 11!iich comes into the D,,s .Moiuu ri,·or ther,,, Bll!l upon the 
a11.mc ~ection, Mr. Dnvi,.l C. l,,a,.a hat jrtot !.rot 11 mi11c inio gaoil 
working order in the same be..! .-,f Ctr;IJ, ul,ich here u!,~ mc11surr; fi•c 
frd i11 tluclmc,;;, ,u,d the quolity fully C•Jlll>l to th,u or Shock &. 
C(1mpany. TLerc i~ rin doabt tbllt tile high lnnda L,orilerfog this 
crccl< llll<I th11 aJj11Cent high lnnols l,qnlerin_;:; the !Jes :Uoinos river 
lmttom nre uo,.lerlai I hy ii. goo,] roal u,i is seeu in tho mine·• juH 
nwn1ioncJ. 
1,1 11,o i111111c,liatc vicinity o[ Ouuww11 eevcrnl 111ille11 l,nn1 been 
opc11v,I, liut tlu, l,c.Js are r11lhcr tbl11 owl the •1ualilf poorer Lim, 11,o 
eunl (l[ the county will averni;~. nltliou •h thoy furni,h n cot,~ir1,·rnUo 
11no11nt of :;oo,l coal. '!'ho fiut a11cl sccoml Led1 uf cool are rep.re• 
scHted in the hill~ lit Otturu"·"· Lut yet it 1cerus rrobLle th11t tbe 
1,mi~,1,11I 0111,plica for the- eits 111u,t Lo brought from minoR fo11r or 
fin, miles ilitUint. Atwot thnt distnnlle to th,, IIQrlhwcstwllrtJ frnm 
,ho city, or, 6ecliou thirty- three, tol\·r,eh1p ~venty - thret•, range 
fourl~<-11, )ltlS$111. llrowu & I iotlfn•y bll\'O so1nc niioos iu (>perr,rion 
fru11, wl,icl1 tli~y are prcpnring IQ ~b,p ln.rgu ,1uru,Lit1c~ of oo~l. Uot11 
llui l>. \'. ruul n. & M. 11:iilru:ul~ .ruu near t'llcb other 1d1hin "milo or 
their mine~ whieh will giv~ Llrum u1tUB11al n,kn11111gc~ in shipping 
con! t-0 rndous mo.rlrnts 011 both rood,. Th(• •1uality of tl,eir CGJ>I is 
gou<I, ru«l th~ be..! mcnsurPS from fr,ur lu four am! o lmlf foct tl,ic.k. 
NorthwcstwnrJ from rhob~ min~,, an,! ol,,,u\ 11 mile &authwnr<l frum 
Kirk1·ille, se~eral other mines lrnvc hem op~u,·Ll, "11 C1pp11rcmly !r, 
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lhe same ho,1. 'ri•u,~o latt rly kn~wu as SmiLh's mi es hll.l o l,cen an 
fin• for f!uVaml montli•, prnh,.hly th,· work of un incc11dinry, hut art 
now 1J,~1.•ly Mtti111;:,'lll&lmd. 'l'bc conl nf these mine& lms long been in 
f;l!Orl reput ·' nnd )\Ir. :::mm. will MOil Lil\'!! them in wm-king oraer 
BJpin. ~rr . .T~r•;;;:,. ."\la•J1lu1l1 bl1!l o. g(,o,l fin,• fuut mino in gM.J 
eo11•1itim1 on ~ction seve111cen, lowu\hip sc,·enly -11t~t', range 
fonrltcn, U,!J.d ha 11 b.,o,1 loeru 1nnrkct for Li.~ r!!nl. In llw hnme.U. 
&It> vicinity of Eclrlyville • •rnrnl min~s arc ,.-nrl.e<l in u 1,c,l which 
rnnges fr<>1u ll,rce to four aml u lui.H foet in thielrne~s. From Lh!'Se 
miuc.-, ~om~ fipecime~·, 6f coal were ohtnincil ai; finil P.3 'ltiy r hive 
eeN> In tho West, .\n expo~or~ of canMI ccs.1 was report ,I to IW!t 
in Ille immmll11to lrnuk of the De~ !!Ioioes rher, about half "uale 
al,ove the t1)wn, h1tt the ri.v~1• ,rus too hi,.;h al tl,r t'.::,i of my visit to 
,ce· !;, I•'rorn iMlic:itious ol,,crl',,d in the norll1westeru r1uurtrr or t~ 
conuty 1lwrc is re:iaco to bclie\"o thnt this r-,•gi,·,n will fot·ni h rery 
ln.r1;e •Jl! mtiLiell r,f o,:ccllcnt coal for c.tport, which 10ay be re--ailily 
run do1r11 to 1h1 railr•·~,ls by !,ranch tracks hi,! nlot>~ the uumcrOIIS 
Em111l Mr<ams wh!ch ~mplj inle tho Des .i\loines river. Tb.is 11,ill 
make W11pcl10 11nc of the pri111·:pal exportin!!: co••I counties -of tb~ 
fa:itu; i11•J,,oll, 1no,rc cv:il ·~ uow shirpc,I u, on Ibo l.lurlingto11 & 
MlsBMri Jlallroa,l rrom 11,is ce>unty limn from nuy ntht-r lhrough 
"Lich 1t 11uscs. 
Tl111s f r rery lit\)(! conl bn botn foun,1 In the soutb\VCiitcrn and 
11orll,,,..ostcrn qu11rters or the county, but in 1bo formrr, IC 11-0t nlso 
in t.hc lati«-r, it j3 l't"(lb~l,lc tlwL co11I 111,,y I,~ found nt n mo,kr!Wl 
,foptl, b,•11rn:.th Lhu snrraco, hut 1lown to which i!JC vnllcys ~r the 
crMb, l,ciug small one , lml'C not he~.n cut, :is bus l,ccn the rMo 
aloni; tlic rircr ar11l the l:irgr,- creeks. .\ latl,'.ll amount of con!, 
ho11evcr, i1 fount! iu tho soudrnnstrrn p•rt or th" ~t111n1y, tbe pri11ci• 
p,1I 1nlne or whi1~h is ll'"rk~,l at, Alpine SLntiou, on tho Ji. \'. Rail-
r,,n,I Ly !11c Alpiuo Urn1I Go111pa11y, un,lcr tbe <liroclio11 of l\lr, 
U. ,f. Lor~. 
This mine furnishes Lir~u 11urtnt1ties of c~nl for tho Keokuk 
m11rlult, "hcr(l it i, ,n ,;twol repttt,,, being sl,ir•red th~rc upon the 
D. \'. llailron,1. 'l'he ho,( h front four to ,11,·u feet thick, n111l ainllil 
!110 wino WI\! npeur,I it Lij5 fuwM,ed ubout <JDC million bushels or 
l!l 
c,'lal. wl,ie'i i" probaUy mere tlrnn the pro,luct or lo I.Lill li1110 ~r any 
oll: •r 1r.1h, in tbo :51a1~. 
'.l.'ho f.t. L,1nis !im~tonP 11 rtl»at ,1~11\.L •mdcrlies t':in whole of thi, 
(',un•y in tl,t> Elli!'. LC· tl'1Cr thnt it 11Dtlcrlic, ilrn!~ ileserll,ctl in H,e 
precer!. i1, pug•'•• lt , t'l:]'"•e•I nl numerous points nlo11g the Jl,,9 
1\loincs n d 1u l iL11tarfo11 11t 1111,1 11!,,,~ Ottumm1. It n,rn, he! 
oxerllr L 1r1al rial for limt-. nwl nlRo go~,l IJ11ildir.g rnek, mneL of 
wL~h i• · ,tal,Jo f •r dressing. 
nc1o,r 1 •t111'll1ta 1! Hmesi(•D~ rnpi,lly ,lir• benMtl,, so thn.t t.be 
ccal. m•~ ire •a11,l•ton~ is ,.,,~n nrnr ll1 1J water',1 coli;(!, n, mllr• below 
tol'u, nrrl just t,alow; Alr,!ne station, <>ight or r.lne 111ile11 from llttnmw"", 
11 b,'ll ~r ro~. ia fon'ld In tho l,e,I ,,r tho river. 'l'ht1 ~tm,fatone n,forre,1 
to, is or th~ ,:,mo ge::~ml ch.,r:.cter M the c<•nl -111c,u,11rc 11!1.ml!to>n~ 
before EI•· l:111 <•f. h!lt ii is not quite e,) firm. 11or ,o .,.,·r"rm in ci_ruuity 
11B tlu,t t,1ai,w•l o.t Heu Hoek. It will h~r,lly !,· w, ,t where w:,,,tl 
IL1e,1011c c,10 lte e.1uil.r lll1tD-'nc<l, but yet much of ii will •11 l'<·er w~!I 
t.h~ ;,ur:,n!ea or common m~'"'ll11· 
1,su1l1y tho 11tnt..'l of tho Ion coal- ffoLl, ns well M lhc 1ru,lfrlylng 
Eub-C'lfL<t•t;foro~ llmc t,,no, nro, very rcJ;ulur ftu;J 1111 lbt11rbc!l, but 
commru ini: ll J't•lo aLore Oltrtrn11·a nn,I gQing ,lown tbo rnl!oy tli~ro 
is 1ocri to be cni, i,forablo cvldcnco of ili8tur-bam:o or the etratn. 
1'1: • ,1ist11rb~11eo l111s not l,ern vlol~11t, llllt yet eufficiont to 1,111s !l,~ 
L .. ~ 1 no l"'nenth tho IHel or tho river j,1st btlow Ottumwn, eo Lhat 
it ,l~rs not arp~ar ngnir. l,~l<,w that pniut in thi11 co11111y. Al 
tho ;\)l'ine miues bt'lo1Y '""~'rre-1 10, lM ~0·11 aml its ,~socfat11d hmls 
al10 pnrtak..- ,if the '1i8turln1ie.o N Lhot lhe bo,1 of <:0111 i, Mtlirc•ly ~,it 
u!? At oue plllCO within tho minu, J,y wliat Ritems 10 have l,~on 11,ct!littg 
of th1111uperincumbenl m~IIS iu l011gitu,li~ft) foJ.ls, the fol1h lmring u 
gc·1~rnl Jiri,ol.i "n from i. ~rlho:,st tu i"utuwC'al. ,\ numbfr 11r llrnao 
folda l1nl'e hctm lnQI ,~ith in the mine, (hiprcssin;i; tho roof, J,ut onlJ 
0110 of tli~m h:os brcn fonn,l to cul tlm c~:1! ~nllrcly c!T- ,Ju,lgi11g 
rr<.>m 1l1e cbamol.er .-.f tho ot,herF, lho miu~ra 11my Mpect to fin,J 'llrn 
ooal ·•ain after pa;,s1t1g A sh,,r1 i:list.~nec thr1,11gll 1ht1 1a1lerirll which 
uow occu1,iea its pine~. 'fhe cnuse of tl,~~e diHorl,~11oe~ is nol at 
1,rc•qnt clearly soen, fro111 the fact lb•t !ha efT~cu hai·~ not hcct, 
lmc~,I i11 n I ngitw1ino\ ,lirrotiou 01·cr " CQDfhleu,hlo o.it,,nt of 
CQuntry ns tl•~r u,1111lly wny hr in ~uch cases. 
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Tl111 for n,; similo.r cviJ~uce~ <Jr ,listurbances of con! • m•~•urc 
slrnl: have 1,ecu ol,sen-eil in Iown, olthot1gh the oJ.ler rock~ in the 
u,lj,,ining ;;c1l~5 nre oftcu fournl disturl,cd. 
Xu tuiocrals of rnlue except eow, L:1"u been di,covercd iu 1h16 
c(,u11ty, ar;.J it iii lrnrilly 11rol>ablc tlmt any such will bo found. ~mall 
,1uw,titiea of iron ore h11xc been round in this, us well a~ in many 
othor or tli~ 00111 cow,lies. It is usuully in tbc form of sm111l, irreg. 
uhu·, ll'l1t.iculor masse•, calloJ cl11y • irnn 1t<1nc, or iu till lll~rc irr~g-
ulo.r mnsao~ of per• o~ido of irQn, usually called re,] hrnm:itilo. ~'Le 
lotter id tin c~~c1lcnt uru 1.1r iron, 1,ut to bo profitable it 111ml exiot in 
!11rg~ r1n1rnthies 11ml eru<y of uccc,s. Ouc cnn not tu.ii to sue tha.t 
the o smnll 11uu11ritics of iron pre, Loll"ovcr oxcolll'nt, am rnlucleag 
11ho11 hn lcnme the for.t 111:it ir1J11 oru is 110"· l,cin:i eWppc,I from the 
f11moua Lako Supuriur 111i1m!! to the furnnccs in north - cn,l~rn Uhlo 
1111,l north -wostcr11 J'cnn•ylT"ai,iu, "hie!, were liuilt for smelting the 
o,ca of their own regions. Upon thll 0111uplelion of our Mrth an,) 
1011th nilro111h the iron region of .:'IIi,~ouri will supply us much inoro 
cl1euply 1hnu w,, coul,I pro,luco tliat motnl, ev~u if our upply of ore 
wae many tirufs greater th!ln ii is. In the 6,sure6 of tho clay. 
iron no,ltilo~ four11l in the d:uk sLBI~ ju•t north of OtLnmw~, smnll 
qu~utitlcs .,f tbc eulpbnrnt uf zinc were fo1m,l. This di,;1Jovery IJ 
1·11lu,d.1lc, howcVL•r, only 11..i! an iutcr<!llling fuel in minernlogy. 
V11>pcllo county is well ~uppliu,I with timber, which will aluy; 
keep wood 11l n rcaao11Ablc price for those wbo prefer it t co~l as • 
fuel. II is well w11tcretl by Lhe fk;; :Moine, riv r nud its 11.nmerotl! 
tributari,•,, as w·cll a, hy numerous exce!I ut 1•riugs. GoocJ well, 
l\f<' .,osily obt.aioe,l aJm.,u ,inywhcrc. It is superfluous Lo ~oy that 
the aoil is excellent, for no poor s,ni exists along the gr~M nlley or 
tho !Joa Moines. 
v.rn nu11E:-i cousrr. 
Yan Buren WIJ.ll one among tho Jlr<t counLicd lu tho ·'tat. known 
lo c,rnt11it1 00111, t()nso,1ueutly oumv of tho ololc I mine~ in lhc Stato 
nre folmd licre. lt WtlS •1uite folly rcportc,l upon by Prof. Worthen 
in tliu reports uf th~ former geological surrey; and tbe r•rinc1pal 
obj,.ct c,f my l'i•ll there wus only Lo obluiu omc more tlefiuitu ideu 
in rcl~tiou lo 1ls c11al. 
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Commencing in the nnrth • wca~rc Jl&rt •nf the count.v, all the 
mines wer(' "i ·,tc I in 6tlcee Jion wl,ich w re inn .:on,i11.in11 t,, en er. 
Tho tirst w • McIIu,;li's min<', on !action ~eT"e11toe11, to,rn,hip ;ei,. 
euty, r 11g de.-,11, a little h.tow the towo or lu,lupendf11t. The 
t,ed i• nLout 11,ret• fri,t thi"'k, l,11l 1e nu1 i.ow m•1cb worl.11d. 
Two BJJ•l a Lair mile5 •·A !word from the l11at 11ame,I tn11n, on ~ .. c-
tiou tell, 10..-n-•loip ae,-cnty, r~ngo 1•lc\·i,11, Mr. It,1dcf~r ho.• n i;oo,l 
min~ in O)'tr" 1011, tbc void ,,f which ie of gno,l 'l'•ollty ~11d lho bed 
four feet ti.irk-. On tbe &1111d u,ctfon, n1ul abuut l,olf u 1.uilo further 
up tho 1U11II tr• ck upon ,i·hicl, the llo,lofor mine i~ ~itutUl'>I, 1lwre i, 
auodrnr eJ:J' ure ,,r 11 four-foot Led of coal, tho iJe1Ltity of which 
with d,1t of Ro I fer s wi11e ct•m51rnp" il,I., n• it i 011,h,1>1\y 011111y 
feel 11l,o,e ii. 
Upon a branch of th, 111mo cr@k, 11e11.r tlw l1111t• 1,11mccJ Hpo ur , 
ati lhrr it e.•n al.out one f,,,,t ii, thickr,cu, whicl, ~ue,ns tu ho ,•pn.• 
rata frotu hoth the othera, proliably ly111g hct.,,-ctn tLc·m. 81,0111,l tLin 
«IIJll''"ition 1,roY-0 c~rr~c,, there arc tl,rco ~epar le bcd;i ,,f c.:,al ia 
tl,iij CQynty, oil of wLicl, ro to he ~cen upou section 10, towroslaiJJ 
70, ran !'(l J l. Th~ thin l,col j,at menti,me I il' overlaiJ 1,y 11b..J~1 ,,f 
tho .,me cl,arnctar :111tl cout.iiuing tLo Elim~ Apede• of ro~,il !l,h 
rcmQi11 11.11 tho uppr·r bo,J rl,,c, in \r,apello nllll .\(onroo ~ou11tiee. 
Ilnlf II mile south of Iln•int>ss Oorner , .Mr. Alo.tantlcr Findlt,y i, 
,rorkin~ a ,uiuo in• ibr~•awl u-blf-root bed, which has IUpplied • 
large ,li•trict 11ron11,i for wa_t1y year~. .\bout a mile rrom the latter 
wine, oo illnils of Hon. Eliub Dou,1, at lloml'• 'tation, ~eter11l open-
ing! were fvrmllrly ms,le, au,] a eo11si,lcr ble qoaotity of ~.oal takt-n 
out. Tl,cy 11.rt• n,,w abamfouc,1, lllu. ugh much guod coal moy doubt-
less yet loo ol,t~in,•J l,oro. 
At 1>11,I in th ~·icm:I)' or K~os~u•tn:i Pe,· ral opc11i11g• 11avo hren 
11or'keil C,,r II lr,ug tim~. hut to the r:ttenl only or upplying the locAI 
dcaurnJ. The heJ ranges from ti'!,, to three foet ln thicknoa~. These 
01,e11i11g~ aro all npou tho ri ht L~uk of the 1ifcr, but tl,cro &cr1u1 to 
Le no good re1uwn wlty 111~ Mmo be,) sboul,I 110L be fouu,1 bcnoalh 
tho higher lan,l~ Qf tl1Q grnat beu,1 iu "hich Kuonu•iua ia 1itunttidJ 
whao they aro 11b,wa tl1a lfl"el oecupii,J by th~ liwlliltooe. 
Cual !,"a formtrly be~u mine,! nt ovcr,ol p~inlll aloog Cbcr1unt 
ere k, b11L opi,ration1 arc 11011 an p,mJo,l there. 1,, 
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A couple of mil••• norlbwnr,l Crom llfnton•p 01rt, Mr. Corter Li 
workioi;" thr<>e• foot beJ of con!, an,l scrcral other opening~ hare 
o.l~_p been rnn,le in tbAl Lo11:n,hip. 
~u rliffllingtoo very lar,;e 'J.nnotities nf co,il were formerly mined 
for tih!prn•nL 'ID the Ilea llloines Ynllcy Hnilron,I to tho :Keokuk and 
otber market,. Ou the rnulh 8i,le uf th" river thoro the 1·,ri11oip1l 
wi11P• uro ownc<l by '.\fossr~. Dibblo, Wrii:ht ,I,:, Tuttle, an,l n<> ,loubl 
they cnn yet bo mi.da tn furnish lnrge •100.ntitie.s of conl whetic,·cr 
the '1e1!1uml will warrant it. 
On th~ north sirle of the rinir, a mile al,0 ve F1mningt1m, a Xew 
York C,·,mpany on•o 0.11'1 formCTly workc,l utcnsive rniuei:, haring• 
bra11ch trn, k from tho rnilroarl. fo the bOrth~a,tcrn corner of t.he 
eounlv, near 11,llt,bor,,, ,everul mines have t,ecn worked for 11ertral 
1<!1>1'8. t<> ,upply a locn.l am\ riortLwar,l Piarht. )Ir. )Iartin has a 
mine on eceti<>n fourt~en, town*hip seventy, rnuge cigl,t, sai,l 19 be 
s••nn fo t thick, but learnin;; tl,nt it wa~ not i11 a con•litiun lo em~, 
it w•• not Ti,itecl. There is evideutly much coil in Ynn Jlurcn 
co11n1y, Lut ftt present it is only worke•l to supply local 1fom~111l, 
Dolli the m11gn~in11 11nd cnlcnreou~ members of th~ St. Loui~ lime• 
eloM (~ub. cnrl,ooiferous) arc fre~I] cxpose,l ~10112 the \1lllcys of the 
Dea Mui11c nn,I its l~rger tribut,iries. Thia is pnrticulndy the caae 
from lmlepenclent 11011rly to Ifo11t,111sp,,rt. At tho lcitt,•r pl~ce the 
Keokuk lim1jj!lo1111 nrrcars h~utmth the ::Ii. Loulft lime~t,mc, tLo !alter 
there app& ring ucllr tlrn tllps of tho hilll!. The s11rue limestones are 
,ii o seen in siroilar po ili<•n at 11,mnpnrte, but upon re11chmi; Fir• 
111ingt.o11 the Kl!ol.:nk li:n tone h tlirpcd 1!011:11 !,cncath tho rirer 
1g11in, an,) tlie St. Lo11i limest.onc ls eon occupying a poeition near 
1ho ,mtcr level. 
It;~ 11l\\t1\'8 foun•l lh,,L when thc.e sub-earuoniforous rocks are 
olevnt~'tl, th; coal-m ""'' strulll ,~hich rcat upon them nro al60 
c!evnte•I with them, 'l'his proves tl1at tbo c,lc\"ation took pl11ce si11c1 
tho 0011\. mell.8ur" strata w~ro ,h fl•l itc,l, an,l 11i1,ec tbne h,, n, 0~11 
,ulfon•,l d"uudntion, iL L1 beliued that this wa.~ nccompli ho,! b1 
glociol notion, llml cousc,p1c11tly tbo cle1-atinn or the StTalll took place 
l,cfor~ the gladal eroch. 
In thi! rourity tho limulone,;, 11lso sl,ow con~i,lornblo evirlt!nCu nol 
only of u11ere11ncss of surface at the lime of the ,lrpo~ilion of lltt 
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0 1. mc11 11r strnt.a I.mt also or 101ne di t11rba111'.Cl ,loring the tillla .. r 
iii! owr. ~p _if',,n. This is shown 1,y the brcGci11te,I rLa,act~r .,f 
tho rock m mary J>hces, au,! aho l,_v tl1!! evidcrcccs of Ile• fniclure 
&nd ~lippiui; of some rortiona rut the other, producing 10111ctbing 
apprna l,i11' l!I ..-hat arc calluJ faults. Tbes, frndures nro alwayb 
locAI, u1od r.1n not f,o ,roee,l 11 1111y rnn,,dernblll uiataucc, 8$ faults 
u n~lly c n During the J,•ro 1tio11 of tho rock the 11 1ud1n1,cc wos 
ofu, 11 ,n grc~t to broak up the c~nt111mty of tho l,~,h t10,I tnill. 
uin~;1Js of lim~eloM with lho lnn,lalor,e of lho ~o.me fotmnliM, 11.1 
111u • l,n Men ab,,ve Tl.r:,lcher-~ mill unr Kc01nuqn~. 
'fhc•o ,! turl 11ncc~, t1,;;cll,rr with the erosion "hich ll10 f.,rm .. tion 
1ecms to I we suffert•,l Lcforn thi, ,lcpn ition ,,f the coal. men,uTC , 
]~ft t 'ic •n r 1 eutfaCll ,o unfvon tin n that it l,"5 horl tlie e fft·et of 
causiu,' '!\tint of nnif, :u:ity in the tlii lmess of the bc1]g of coal an<l 
alao or thrir n• ~c: ,tcd Hirata. 'flms m this cour.ty, evtn wh ril 1be 
Mnlinuily of th. co~! - beds ca.n be uinJe out, tl,ey nm fouutT 10 be 
In ,;oe 1101 k Iii~ co11,litfou in l!-Oml: r,lac aml so thin in ot!.ers 111 
10 be l"Otlh', 3. Tl,ns the \,est mines , f Lis CGU'lty may Le ~~peeled 
to occupy Ii ite,I l,u\ uc•t Dec4&!1lltily c·ntirely iaolni ,J Lnii1, . 
'!'lie t. 1, i1 Im ,t.,n,, pre ruts nt lcUL tbrcc ill. 1incl uh,li-
ti•inus iL \ 1111 Buren county, "hicl1 are room ,lis!incily seen m 
h\! nuq, tlwn el c'll'lrri-e. 'rl,o Iii"!!~ pr e1111 t),., 111Un! cho111t-
kn of th,it I. ston ; ia nl.ivnt lll'C11t1 • lh·o feet thick, nnd !rnm~-
,lr~tdy unclcrlits ihc coal. ui,·asur 1tr11111 there, nf usnnl in other 
part of th~ eoll-lic'd. Tito scrorul is 11 sand Lone 11lio11t twenty 
f ct ,n tlu~Lncss, and is 1cr11 '" II cxrnsed jn t above 1'1,alchcr'• 
.Jill, 11·!. ro ,t un,lorli tho flr 1, Thi 1n11dstonc i 110111,,tJmca 
oft and aL=-'r, but near 11,ll re ldcnc of 11011. ,I, 'J'hatchrr it pre-
1en1 ~111te , fitm Ll'.tlnre, 11nd Ln lhr g nernl nppcarancc of tlr• 
roal • Ull'3;Uro innd touo b •fore meu ioncil, but i ligl,tct colored, 
Mu t uf it urll ,l?ubUc~ rvu n 0011 1,urpo1e f~r or,linary liulltl• 
11,gs, nn•I h iug 11uarrie,l with much I sa lnbor ll,nn tho or,linery 
luucstunc, it nill pr"b:,l>l,1 he foun,I ,t~airablo for mn.uy 11urpnse•. 
Tllo thir, I ,l, bion is 111~ m• i 11 lime. tone, 1rnd is to lill ,e~h nt the 
u,ler'e eel o 1, J .. w tho rlllm nl Kimi,r ly'e l\hll. 
()., 1,:ok er rk, H<>Ar Kill,ourr.1 atnllo11, 011 th Tl. V. RailroMI, 
~tc r • J{11app anJ \ rlgJ.t, of Kcosauqu~, owo utcn,iYu quarrie1 
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of light- ~r!lwn tone, u-hil"h belong to th cmn.gnesian porlivn of the 
■uh. carbouifotuua lihle•tonu. Thc11e rod,,i were cxt,•uehely ,111:uri(tl] 
mony ye•r• oi,:o for 11i.., T>e! Jfoiae• Rit""<'r Impro,-~menl. Bri,lge 
abutments b,ult then c,r the!" atone aro stnn•liug IIQW entirely 
unchanged, abowini;: tbt ihe malcrial is uccllcnt for •nch pur-
poses. 
'I'he l~_vc·rs 11re wazsirr. ye1 they arc e,.,ily worhu ttml mny he 
oblai11t1I or nhuo•t 1my ue~i:re,i •ize. '!'hey 31·e of two distinct ,-arie-
tiu, uhlu,ui,;1, l1<Hh po, eu ucnrly thu 111me cofor; tht1 lo .. er l~yers 
baing properly magnoah1, limealonc, 0111I Ibo t1P11C•r layN& being 
more properly an arenuoeons liruc,tono wi1h a little carbonate of 
mngnc!i!l. Uotl, ,kriro their brown color fruui iron. Horh ~•ric• 
li<'1 ~ ill 1unl.o goo,I Luiloliu;; m•tcrfal, J,u1 I thiuk tho 11rc11accon~ 
,·aricty 11 '!'try ou1wrior 1toM for 1,ea,•y muo1>ry. 
Tho uppt1· limoatouc al o fumi hes roueb g(" 1I lmi!Jini; - r'oc:k, and 
nlso excellent lime. ~!us.rs. Gutor ,\: 1'utllo h n II lime - kiln jasi 
op1•o!it li:oc, 3uc1u11, nrul upon tho a:1mc gro11111I •• coal - niine, from 
,rhiol, Lhcy d,14iu tho fud for bomir,~ the lime. 
On tho r,irm of ,\[r. A. W. )louguw. t,vo nml 11 lialf ruilea from 
K~o,nu,1uD, R good l,e,l of lire• cl"J ill found, fro111 which tJ,,, prin-
cip•I ~up plies n.ra ol,tuiurJ for the po LI cry of )Ir. fl. M. Dickban, at 
Ve,uou. ~Ir. llieksou cmploya twenty bnwh a11,I u~cs lffn kiln~. 
rnanul'oc1uri11r; Gil ki11,J,. .,f cc,rnmon pottery, nn,l ol , Jrnin. Lile~. 
Nil mi1wral, or )'ra~riMI nlu", uxce)'t coal, lrnl'e beer, fonn,l in 
\'au Hur.•u coonty, nor 1fo113 it & ·en1 probnlilo that ally btJc!, Ifill be 
(oun,l. SM1111les ul go.,J iron nre-rr,1 haematite-,..ere olitai11cd 
from larul of llon. ,J. 'I'li:.teLer aml Mr. Tnhlil,·cork, r,enr Keo• 
aau,l'rn, but there is no prospect that it will l,c fouu,l in aullil'ifnt 
11uauLi1ics fur profitnl,lo m1mufarture. Itt,ltcd, 1l,c .MissoDii nn,l Lr.lo 
Superior ;ron rrgi,,ns seem ,lr,lino,! t<1 ,upply the whole Wo t "it.h 
iron; for their ores Bro uow cnrtieJ l~ng dist.aucea to l•~ timdtecl 
wi1h profit In furunc,•• which 11·eru built f1>r tbu 11urpose of smelLiog 
oreH from the grounds !l,ey •tu1HI upon. 
Some citizens or Fnruii11g1on ,-j1l,i11 Om lut b·n yeurs l,111·~ bored 
an Utef.ian well t, ti,., d,·plL .,f &..vcn Lun,lrcd an,l live fret. It i~ 
now diaclu.rging l\~tt'r ~try rn•ely, ~hlrnuglt tho l,oring i uot 1ul,eJ. 
It h•s l,e~n co111lucu,1I ill , tuue to 11 liight of fvrty feet 111,ow tl1~ 
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top of tho well, ~till Ji,el,Qrgiug rr.,cJ_v. Tlius far no use La. liern 
ml\,le of it. '.l'lu, ternpel"!llure of 11,~ wnter j9 much abov.- that of 
cotnmou well -1<111<>r, and nppo&r~ to 1,,tc slightly of &1111,lonretti.'d 
hy,ln•geu. 
n~u. <:. G. Oil,hle kindly forwnrJ,,,\ n rpurntity of ic to the lu!Jo. 
ratory for nnalyl'i~, but tho "e•s1•l conloining iL wn~ uofvrllrnutr!y 
b•·oken in its p:, ·age, a11L.I no "['Jl<>rlunity bu ,i11r.e prcscutcJ it~elf 
for obtaining more. . 
Mr. ,f. ,I. Ki11~r,ly. in digging n well 1111 Iii, fanu a milt• uorthurd 
from Kcosau11uo, CJUIJO uo1rn opon coal·me~ure ahalo within firtoen 
or twenty feet nf the Burfac~. Wnter, pr<•acr,tiog no unu~ual color, 
cam· in omc11br.t freely, haiing ll nry aei,l nud acri,1 to.Le, l!t> that 
ho nbau,louc,l tho 1rell for orili11nry purro~e•. An 011~lssis of tl,i ■ 
11ater ~l,OI\S it IQ L" n:ry •ltvngly iinpri•~Mte<l "ith protu. !ul11hte 
of iron-c mmon coppcnu-with 1011u1 free sulphuric nci,I. Tbit 
1uh tauct•• coutaine,I in this ll'&ll'r nro eo chtnp iu tho nmrket tbat 
they may i11 tins ease be eon,i,lereJ cntirdy wortLles•. Th~ Je,•p· 
re,! li,111i1l ,c,~n a111.ndi11i; in pu,ltlles ulHrlll tho mouthe "f coal- min~s 
is of the s:11110 g~n~r&I chrnctcr at ti.st of )[r. Kinoroly's ,uU, 
e.<ccpt that tho per• oxi•faliou <.>f tho irou give, it the dnrk color. 
UA!U!ll.\.LL l'tlU:ST\•, 
'fhe rca on why thi1 rouuly is "" l rielly reporlccl upon, or rothcr 
why it is notreporteJ opnnAt all al thl, pre-!CnLtimo,is b-c,.use i~li,•e 
,lircctly in the p•th \l'hicb it wu ucccuary IP travel to r,•ach that 
pnrli1111 nf the S:tate which it l\ns pr .. po,ied to cxominc for peat Tho 
itnmc1li11tc surface uf tlie grr.ster r,art of ~forsh:ill couoly is uu,lrr-
hu,l 1,y 611b- carb(lniferous me~, l,t•110M lowhid1110 OQIU nee,! I•~ 1011ght 
for lrnt upon whicl, tLe Mal• moo nre son,1$tOM i• 1cen lo rest Rt 
some point..1 in the vicinity of Linn cn•ck. 
'l'l,i. ear, 1 lone an,I iu uso<:illtc,l s1inles l,~s no 11oubt II r.o11si,l~r• 
abfo denlopmcnt jw t l,~11t>:1th tho aurfA~e ,!rm nu,] soil nf 1he 
•rn~\trn nu,1 anu1hw~1tcrn pnrt, nltlmugh they mo~• not ho 01:po•rd 
to vie\,. '!'he i;cm•ral Jip M nil tho str~ta hting to tho 10111hwar<I, 
!he o;, coal• m 3111rc atrl\lo wouhl 111• e ·r••cted lo i11crMse in tluMe 
1lirecli1111 , wbilo tLe sub• carlu:mifcrou! rvcl:J hef<Jr~ mentioucd, paaa 
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bcnc..tb them 11n1I 11ru ~•en n-, mttrc. Io defining tlic bor,J..rs of a 
eo-1 - lldd, geol<>giata deei1;;muc a line upon tho mmp within whfoh 
tho,,o rr,ch 11,re found ~:<po•etl tl,at 1m, known to !,~ auoc.iuteJ. with, 
and .,f t!,e Bame goologic,,I nat11re '" 1he wo!, ahh,111;::h no coal may 
be di,.001t>rc,J by thom, or e,·cn if nano 11ctuo.lly uisls thero. Thu.s 
,re lnow tL0tt the border of the Io,m c<>&l - field ao determine-I ru1111 
lhrough Z.for,hu.11 county in a !Outhcaaterly and northwesterly 
dir~ction. 
Allbougb lbere 11re 11<1mc ius1a11ees of 11, cr,n~ideraLlo dovul1pment 
of -0011 within a uh,>rt ,1i.1,111c~ of tLe well dulin~,I - Lordcr of the 
coal 6eld M ub~vo JUBcrH,od, •s for cnmplc near Elrforu in llsrdin 
ao11nty, yet lllloh f11vurnLlo exceptions ure not often 1,, be ,·ipccted. 
Wbil~ i, la not ,.I all fo1p<.>s,1H,!e th111 coal may he ,liscovereJ in the 
wuteru And south,.·estem portions of tho county, ye: i11 view of the 
laeu jWII mentioned, ju•ticc require• that I ahould Ml er,cour•ge a 
large oX(>Chdituro of money or habor in tl,e search for it. 
The roob uC the ea,oiwrn and central parfl! of tho county 
have b..en fpokcn of as sul, - cub:iniforous. TLeru are ecveral 
distinct farm11tion~ wliith cou ut111a the r,,cks of sub - cnrbonifcrous 
period, most of wlilch nrc fourid in our Stute. These nro first. -and 
loweat in Ilic acrin-these roch au,i tbeir geological equiv&lentf 
whicli llre seen at the hue of the expoa11ros at Burlington, and calleJ 
by tho llllnois geofogist, tbe ",Kindc,rbook group;" next the 
"Burlington 1lm1!1t,,ne t• next the "Keokuk limoatone ; " nut and 
highest i11 the aerie8 in our Stale, tho 11 St. Loaia liml!Stone." It ia 
the latter thllt the ooal • measure rocke of Iowa arc DBWll!y found 
rM&ing apon ; bat the 111b - carboniforou roch or tbit county 11N1 
pologieally equiv1Llcnt to tho upper part or tho Kindtthook group, 
and perhllpa also to the low~r part or the Burlington liml!l!tono. 
Oe111r,quently the coll) - meuure .._ndatoae which reata upon the 
limealone in this coanty is in geological la.nguage unconforp,able to 
it, be.11111 lhe upper Burlington lime~toae, Keokuk, and St. Lonie 
Hmeetonoe are all wu&iag from their placea between tho &wo. 
The IIOIU:ll)' i9 well BIIJ)plied with steno for blli!ding parpoaet and 
for hm., from tlie limestone before mentioned, and the eoal • meuure 
NDd'ittant la alto ued for reagb ma,onry to a limited HJe!IC. The 
general llllfaw 11 ot • pleaaiug 1111a pdy 1111cbdltlng outline, and 
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ddigbtful landscape vio1u :u-c numOMU•. The lfJil is 1m1rywh ore 
fertile. but P"rhapg mQrc e•pcch,lly s.> along tlte heuutiful nllcy of 
the low11 ri•~r. wbi.:b runs obli<tllcly tlirongb the couniy io the "'"'"" 
genenl diroNion !ls th<> borilers of the gbologicnl fonn11tio11s l,eforo 
mentio11cd. The whole region is well ,ratere,1 by ~prings lllld 
atreum, of ,wn•l&nt and rema.rkDbly r11.rfl wnkr. 
TimLer enough for the nee of the pre.Y,mt Ami pro91,cctin mbab-
itanla j9 found in the grQves, anti in luge bodfos skiniog th~ ~lreamB. 
Thus tber~ is no real clement of pros1irrity w11nting to make Mar-
1hall county one of 1bn m,ut pro•perous in the 8111.1c. 
FRA..'<KUN cot.~TY. 
Although it wu expected from tl,e fi~t thnt this corinty would Le 
found tu conl.llin peat, yet it wu thought best uot 10 devO'lc limo 
enough at pre&cot to tbo full eumiuation or it, but to go to the 
more northern counties and -..etum to thl! if time should ptrmlt.-
From aorue k.no.,Jedge of the gcnen,1 chan.ctor of t.ho surf11,ce, and 
Crom ioform~tion since receiv~d, it i1 believed that large q1umtitie, 
of peat exist in the north• ,reatem and 1011th • western parts of the 
coanty. 
The ftnt )lftt ob.orved in tho county wu 111 tho northern part of 
t,own1blp Di11et1, range nineteen, a little 11orth of the farm• of 
Mel!Sl'tl, Smith and Ifodgo. It is found iu a graesy slough, ia from 
two to four feet deep, and probably covers two or throe acrea. The 
peat here is nnt of the best quality, bat will m•ke a deunble fael 
when thoroughly dried. .About half a mile north or tbit Joeality, in 
another 1lough, a real moa,y peat bog of limited exte1n la to he aeon. 
It otoapioa about an aore, end l1 110mewhet peculiar In ita aeonmale-
tlon, for it i1 niaecl in • aliglitly mound - like fonn above the 111n1Lre 
of the 111rrounding part, of the ■lougb in which it ia located, ao that 
It oan all be eully dnlned. A spring 0Tident11 comC11 out ban 
which afordl CODltant moiatan, f11r tbe ~wrh of the mou dw 
forms the peat. Thia ie a good cl- llltiele or peat, free from 
earthy m11Uor, and is lcnowo to be more then w,ea feet deep ill the 
center, but thins C:Ut toward the edgu. 
A amall manb, containing two or three aeree, wu eeen In dte 
awLheutern put of to'll'llShlp ainet1 • one, ruge twenty. Ii t■ 
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con•rccl with gra~~. but the usuul mose is soeu lo thickly cnvrr ovrr 
the ew-fn,,., at the root• of t.l,~ g""•· 'l'ho peat reul.oe- ol,uu• three 
r~i,I in ,fopth, aml ,rjJI muke D very rnlr r .. el. 
Another m11rsb w11< found QO se~ticin twenty - fire, lowu,hip ninefy-
two, rirngu twenty, t~·o miles ~Mt or Ifampron, tlt<I Colll,IJ. •aut or 
Frnnklill c<1unly. ft i• estimnt,,,I lo 001Jl11in \11·vnty nere• or prtll 
whicb will a.verngol 1wo an,I a ltulf foet in d,•pth. . \hhough lhc•I", ,rnl 
oditr w11r,l1~, of 11,i" uou111y will J-,ubtle<e forni,h largo 11ua1,ti1ic! 
~f valu~blu fuol, iL ,:at1 no! lte loo rn·or,gly urge•I u11on Ilic inl11,liitunts 
lo pl•ot l••·goly of our fnrMt iree•, for 1hrre is r,,, ,!anger 11,111 nuy 
or them "ill not grow Lo lie -,,;cullem lill!Ler, oor llllJ danger th! 
lhu •upply wl\l el'or be too great, 
,\!i,I fr"m the• ~ump:irativoly l111ig11i6csnt portion of th~ tutfuca 
oueupic,l by 1iul 11111rMh, •• there is lmr,llJ a.n ucre in llii! 11\huhi oonuty 
whl•h 1rill m,11, pro,Juco a goo,.I crrip or nll lliuds, for the form; nmi 11 
orop of Ire,;;,, ~ltluiugh 1!0•,,r in Lrini;ing o retun,, will 01·~01 u~l ly be 
fou110l lo bu u rrofirnl,lo •11d c,-rtuin u any other. n,.~hle the 
certninly of pco:ur,iary tt\\'arJ for th l1&ln1r nm.I money thus u 1wndcd, 
thurc is tlm co11,irforMi•m of a. ,foty 11hich Lhm<t• ow11, w!,,, nr<J 01,j,. IQ 
perrorm it, to prori~e t.l1is imli.spermwla mo.rt-rial for th~ir cbildrcu's 
n•0 , rual nl,u for r.hgjr of,n, in 11,u chilli11g •doter. or tl,oir ul,l 11.g-,. 
Let lltosa llirorin who will, conoel'IJing tbo oriµtn of tloe pr1&iries, 
Lnt, t•v~ry day', ubsernuion i11 tho whole Stntc from soutlt to ni,rth. 
aml. from Oll!t to ll\lol convinces we th•t there ls 11u1hing iuorc 
o:!0~111lu tlrnn. tbu growth of ~n kiud, of our mui ve tNe., upou pmirie 
sod, nml r.h1!1r rap!,I enrrt>!lehwent upo11 the prmlrir,s witl,~ut further 
o.id from mun llm11 kc"fiiug QUI tho 1rnuual fires. 
E.111~odcol obs~rv•li~n has ~lso u,111i-inccd rnc of th~ filct 1h"1 lli~r • 
i, now 1nvr,~ timb,•r gr"wiug in I,,.,·a 1l11111 tl,or,, ><a., 1w;,1,1y - firo 
ycnre mgr,. 
'.l'bc imm.,Ji,uo eurr,.ae or thi~ co1m1y •~ undert.i,J iu the .,oi,Lliern 
rllrl$ Ly raeh of au.L • curhoui(,,r.,11• Q,g.e, aud 111 tlu, cc~tnd anil ourth-
11·Mtern. pori8, by rocks of Hevoniu,, nge, couae11ucmly lhu whole 
county ia b~ym,d th\' limits of thu Colli - fir.hi. h b woll 'l<1!rr~,1. 
um! tho 1lruu111~ nml 11ptir1i;s or,• lwautifully cfoar. 'l'hern j 11 
euffidenl 111pply ,,r ~!0110 for :ill or,linory rurpo"rs of liuihling, aud 
!loo rn•n11f11.ctnre1 of o~collonl !im,•. '1'!10 surfucc is nearly nll btuutifnl 
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nud ft•rtile rolling prniti11; lho grov~s, and ,trip• of ti1nh~.r nlr1t1g the 
atrll4ni• afford .-ullioi~11l fuel aud foncin., fvr tho llM ~r lho presout 
inh•Litnnl,, the 011ly ,leliciency bcinJ! the wam of• foll •upply uf lhiR 
wnlcri,J la m~ct lhc demand~ of the pro,peotive ·pnp11htiou of 11 
region olhcrwise so inviting. 
l'E.\T. 
It wa• iutcnd~d that oxtcn•i•·c c,ami11a1ions of lho m>rlliorn pnrt 
of thu St11tc tb~uM I.it> mo1fo h, lht• ,r.•ntch for p~,i.L in ll,e a11!11mn nr 
lt<O!i. an.I iu S••11tel!lh<•r or th .. 1 ye~r II brief 1tr1icle wos puhli•h,•,1 
by me iu senral of the ncwsp"per~ of the Statl', calliuJ? rtlkntion to 
tho foci, 011,l atating al Ilic same tiu1e Lh~ r<!aeon• 11 \Jich indu~e.l lh.o 
belief that pr11t wm1hl Le found lber~. Tho 1r11bst,mc11 or tltul ,wli~la 
is n•pealtol in 11,c fol\1111i11g, bce11u~~ Iller" nre so many or our 
ciliteM wl1,1 nro una,,qn11in1r,l with that frrnl. It m11y 110 that the 
followin.i.t 1ie,"1·iptinu of the eomlitio1u 111uler l\hicb pe<1l ie fo1111d, 
will not folly nu wer for nil tho depo ita 1hlit runy bo ,tiseo,~rml in 
the 8t.>tr, for theM• tlr,criptinM wer,1 ilruwn from <>h~urvntion~ 111<ufo 
principally in the counties of Fr11uklin, Wright, C~rro GorJo, 
Ilo.roeooli:, Whmeb•go. Worth and Ko,"~uth. 
Pent l,",l it~ origin in the parliol il~co1npn,itinn i,f v~g,•wble 
m.sltl'r uuJer ,,olCTi or in n. otir1dition n-f ,;re.at tnflil!lott1 on,. or hc.eir 
th, ~ito nf its l!'•'ll't!i. h some part• of tile world, lmviTig o moiit 
o.tmn;,ph~r~. ii i• found OCC\ljl)'ir,g ol~v:o.lll'll po,itio111; Lnt in "ur 
St~h, iL mny u•11ally be lookc,l tor in low niual,es, iu~sl or 11hid1 
bt1vo 1loubde,;_1 once lmen 111111dii, WhPr~1·cr 11 pnnd ha..i ,,11:i•tc,l, 
rrmk grn~~1•s, ru~hr• nud other plijnl•. l,ai-,, r;1·mrn upr>tt ii~ hnnfors, 
,rn,1 d,e trn,ts of each returning :,;ov,·ml,~r l~i,1 1!1em liottl'lith its 
t1urfoci.i.1 tlu•ir 1Jomn1inute11 frtigmen~ TI1lr1'0"1 ing tl11~ L'lrl'IJ. nn,l lr•s:srn-
iug the ,lcpth of its wu.tl'rH until 11,u ~urfoce Leeomc tho pmp,-r 
habitR of a p¢culia.r mo • i,hich cr,t1ti11ues tu Hourish u1,,u11 the 
rnpiilly • ,lecompoaiug bodie• of !he 111uent ~ten,, witho11 I " J•ropi,r 
ront, a.utl which, 1vith lbe r~mnina of tho gr.1$scs •nd oU,~r 1,l,,01~ 
tl1al grew witl1 i~, baa filloti Mmo or Llwm with tile arirlN11r101•01H 
1111tlt<•r thn! proJucetl. A few or thrhu pon,la we Anrl ~11ly 1,urti,,lly 
w Rllod, a large mrirgin of p~nt marPb aurroonrling t!ie 01,e1, 1vnler 
in tl,o miJ,Jfe. 
lll 
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Agam, upon tlie gentle i-1,,pc~ of 1omc vall~y,, a belt of springy 
lantl ofttll e:<i u, whrrc tho wr.Lor rvn~titntly OOAo8 <•et ul,•111,; " 
Mn : krablo di 1auec, Bll•l i, uut :ratberc<I into a ,fofuiite •t•ring 
atrca,n. UuJ.,r ~uula con•litiolll! tlw 11ec"' sary rollstnM rupply of 
"aler ,rill lw furnlal,c.J I or the gro1nb or lho mo and otl,.-r phnts, 
lho rcm~i11a of" ltich form lhe peat. In ,uch cu~cs the occu.:nuldtion 
of 11rut is ooL in the bottom of 1bc ,·nlley, bu1 upon its •lope. 
~om ,1eociu., just ~ Lem the "'liter uegin• to l sne. llul in 11 <'otrntry 
M '1ry B3 rmr•, ,rn Ql\n «•l,J .. m <'Jtpcct tll Jir,,J 1•••81 whcro tl,crc hl\tc 
boeo 1,., p•,ml,, ttrnl oon,c,,nently ii is uot 10 !,~ expected in tba wcll-
drnit,cd rcgio113 of our StJ.l<' in larg+! r1u,rntitics. 
At tlic elo~n or 11,at pcrio,l iu our enrtb's lii8Wry knonu ainong 
geal .. .;Lls aa tl10 glacial epoch, whcu the co1,tiun11g wbic.h uo...- <Ui,1 
hatl 11lrc,.,1,. aii•ume.l the r ptllSent uuucu.inu, aud sh3pes. lhnt ['<>t· 
tim, Clr tho eurfate in ,.hi h t1ur i'ltato is it1ulc!•l wu ma~h moro 
uniform U,an it ••"" l . Slrnlfo'I' •kprc:i,ious •mly e;ti,ilcil then, nod 
these g11·0 ir11tiil ,lin·elion t;, tho counea or the strcaws iut~ which 
the &urfaco wat~r9 were gathereil. 
'l'l,o rair,1, noll<ls nn,l fro I' of tlrn urir,umbcrr,I yen rs 11,nt h, u 
pri.,HO<l 8iucc• thcu, logctl,er llith tho ijlea,ly llo·,1 0£ tl1e tr,•am~, hnve 
won, their clm11r,d, 1lr1•11er "'"I ,foeptr, c.111 iog 11,1' 1!,·,·J,cni11g olso 
or tl11•ir tiil,ut11rieJ 11a ,.,,,11 "5 tl,1, ~mull rn,·i111•~ 11·!,ich k,,I into th""'· 
'1'1111• wb1•t•·•·er tho ~1rc1uu! nr,· 1,u111c,·,,.a, m,,1 t!.oir Ynll~ys ,lt•ep, the 
aouutry is pcrfoctly ,lrai11c,I: on,! cot,$e<1uc1,tly fow or nil po11 ,J~ nr~ 
fou,,.J. Hut 111 11 rcgir,11 whcru itrenm, htn·c their 11 c lh~ 1l,·pr~s.-io11a 
will, fur a part ,,f tho )"Cllr DI le• t, !Jc 111Je,l with "alor, bC't"au,e 
llacrc i, uo acournulntfou of "nter l1l'Vuwl to tu,,J ll rurru,t ncro,s 
lloctu h, cnt II ch,inud for Lbcir outlet. • In the 110rtbtrr1 porti>n of 
lo\\a tho trc,11111 ~•l' nunwrvu , nr11l tbc regiu11 con c,1111,r,tly well 
draiu,,I: lrnt runny of those streoms 1,,wiu;: th it ri o iu tl,c uorthoru 
P"'t td tl,u t.ii.,, 11,u rloyaicol c¢11,liti11uJ1 e.tist there \\l,icl, nru nec~6• 
•"ry lo tlw formntiou of pcllt. lt ruu•t not howtnr Le undrrstood 
Lhat, im•t ,lnca uot l,xi.,;t c!sewLcre, for it is 11tll k1101n, thot tnAny 
exccllei,t ,lejloi,it• aru fouud, ~v,·n BS far south n.., 11,o center or llw 
~t&lc; )'rt '.he 1101 tlwrn l'ortiolls rony lie r,·garJe,l 119 pro. cu1mc111ly 
1 t'Ji pent n• gmwt 
'l'h,· g..r,~rnl surfueo ucuupi,,,I by 1l1e ,.,.,,11,tfo1 liefor-, 1,nwe<I is uf 11 
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more or lr'3 u.111lubton' cl,:i.racl r, ancl lthllu:!o nt>L JlO!lffS•ing ,·try 
.. u-on:;ly mark l fo tn;t,, illl prairie sch! m present tbnt wdl Jdin_o,\ 
ocean - lil.c burl.on which one frcijUl!ntly ollsorl'tc< upon tho l'ram~B 
f11 rther to tbe outhwu,I. A very Iorgo prorortiun of tho surface 1s 
pniric; tlint 1., it is covcrc,l "ith the usual 1•r11.ri(• i;mAAI'~ aud 
plants; aml L ing lftrgely dor.titute of tree,, it pr ''"'.11 t,) 1h:, •'Y" 8 
e,.t mlLl>V ~1,,:;-,1 irtcgul::i.r, roan.ltd clentinne u!lllnc111tcd y;ith cnr· 
gr - ~ . ·Jl, 
re.•po!ldmi; ,1 ptcdo11s. Some ,,f 1he.!a ,l~l"," 101LJ1. nTO occu1,i,1 _Y 
poiul! nn•l 1,,;1,;Qs l,ccnUlle 11,ey 1\u not coUJiuno,cnto \\ 1tl:, cnd1 ,,tl1or eo 
frcoly n.s the .!,preo•fon11 du in ,.,ell ·drained re;;i~ns; und a y,nl_ or 
thcoe pouol 11n,l l&kell hnve become cho.ngc.! into pent 1.nal'~L~s. "hy 
they hav 001 nil \itcomo ea ch~ngcd_ia oot _k1.1own, b~t t~••r• oro' n 
ruw pollJs O ~ mall l~l.ca in 1l11s r ~011 ll'L1d1 ~hO\ lilt~~ <,r no ten• 
den~\" to the Conn :1011 of pc11t, cnin 11lo11g their sl,all,)wcr bortlHw. 
A ,;0 .,0 0 £ th pea,lless lakclel.l<, cowpri-ini; 11 •1uile o. 1>11mber, 
exist.. nlon, 1118 .. ,li,ide" b<t" e;cn th~ \oy;n nu,! Iloooe ,-itcrrl in tl1e 
counti,,_, of l!llll ock IUJ,l \\'right. 
T1,.,,. mn rrom hnlf a mile lh a tnilc ru,d ~ lilll! across tu soun• 
of "1oich 1h~ •clllQrs l,~rn ,1pplic1l nppr .. print~ 1u11u,·s n111l some linr_c 
,u,n~. lndi 11 11uci~s arc sometiiuea I, uutiri,l 1111,I 1n•1 l111ps ui•propn· 
iue, if wo 11 ,w them· r.:.,I ~lgnilica1iv11, but lwlhu nnrn<'I ur~ 1101 
l lltn ~"' 1b<..,o who h•,·e so lir~ly 1' r~collee\1011 ,,1 tbc JHrpu ~r '-~o 
atr,iuit,,: f lulq, ,lut,,h a.u,I 1,ia murderous buml, uud who La-·o 
Jin,l son ar th< ccucs of tlwir cnrnnge. It i~. 1'1wrcfore, thonght 
1101 inor,proprinte to opply th~ per,on. l mtm,s of lvwo'E foir llnnght-
er9 lo 1lic o btautifol lakelcts. Thus Loke Com~lia wi\J 1,o funnd to 
lie pri 111:i1,~ny m 6Cclion sixtc 11, town hip uind~• • IIYo, rrui~c 
l..-culr four. Lako 1''1ora is Ue3r the 1011tl,c:i. t corner <>f to1<11olup 
ninety-four, r&ngc L11,nty .fi1·e. a111l [,o.ku ,\lary is within a •111urt~r 
of u mile to the c~,11\ arJ of it. The two lu&t un,nc<l, h;l\'•• l,Mll 
call,·d Twi 11 bkc,, Lut this i 111, nppcllation given 111 " 11u1uhcr of 
inotanccs, i11 tbo northcru pnrt uf lloc ::itnte, tu Jule, wl'.icl1 hu11p1in 
to lie uoar each c,th<·r. Luko Gc·rtnulo is al"'ut thrco 1mlea 'll'CSL of 
Uelmoi,<l, lrin" 1,ri111•ipally in sMtion tl\·enty • eight, to,rnship 11incl~-
1h,ee, mng" L"·e11ty. r,>u.r. 'losu to tl,o border or tho latll'r J,,t:c II 
,. 11111111 pund 11 Lich \ie1 fivu or aix foet ~low illl level, uml wdl 
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illu trateij the rclatiM wl,ich tho peat 111arsl1cs Me 1imctimes round 
hol,li11g to ea Ii otl,<-r. 
The 1trCl11.1ns of thia rc):!'ioo h "' not tho-a well • tlefine,J Jinttom 
lan,l, wl,iclt 11re BO rlinncteri lie of d,e u1njori1y or the 81re11m, of 
I~wn,' hut th1•r., i! geuor,lly a gontle 11DJ almo t imprrceplaLle 
do ccril from tl,e hwber 14111)5 bctir«:n !111,m, ao 1!.,11 one r-11u not say 
wlwrc th,• hlglil1ind l1<•gin an,I the lmllnm entl • The whole surface, 
frnru 11r r Ilic etrcn m• to tl,e la,r ,!i,·i,lin;; ri,l,.~ , is um.lulatQry. 80 
Jli:11 tlm upp nrnucc ,,f the ,I.t c~n1 ia sumctime8 o!«curcJ. ]'bua 
lho f•Cllt m:irsl1<•S •i·e &11 numerous among ti,~ low knobs of the 
"din.J' '' 11s lh••y nrc near~r to the etrcams. 
,\,. 1,,.fore aid 11, eomrnon prairie gm e• an,I planl- cover tho 
~en,•ral •1rf1cc, hut, Uillnlly I.'! ;:,cm s tho boril r of tho pc•t rnnrdb 
•~ read11 I, lheru_iil • futlrlcn and ahnon entire elungo or v~gctation. 
1 he peat veg I t1011 tuay bt' ui,i tu consitt of a ain lo ipocica or mo,a 
an.J •1101hcr or a ,,~c11liar gra . \\1,i!e- o1bcr r,lnntJ< Ill v an,l ilo 
'.'ftcn _grv,v 111,ou, an,J euter i11to tht> cc mpoJitio11 of peal:'' mi 11 eral 
11nr;mta,11, url, us co1umon ~oil an,1 sand, wlalch fonn tbt> n ,ural 
1111 "11 t of th_oae Jrla'.il•, ma_v. Crom thi circumBtnr,e', be oxp~rrrl 10 
L~vc 1,,., ... ,l,fl'u,c,! Ill ti,~ pea.I tl1rnugh lite ageut,.)' of flr,o,l;, high 
_'vtr'.d~, de,; lic<:1111~e thc,ie mineral eonstitucnta of Boil seciu to be 
JJ1d1 P<'U!Ablu to 1hr gruwili of tlwae ('lanta, wl1il~ th.-y 1ln Mt llet'm lo 
b~_ neeeunry tu th~ gro,rlh or tl,c, mos, ~ml wire. griu . '11,e (l11~t of 
lll"_r~h~s 1rur Ilic l,aul:;i of 1re31n9 is subject t~ rnch impuritiep 
w 4,le lltM .,f tl11l•i, rnnr,hcs which nr•• , ~ &itm1teJ tl111.• th ' , • . • . .. ., f•y can 
t:cene 1111 na l1111g• froui I.Le urNUllllioi:; surface, is fruu,I ~ompua-
ln'el,r r111~e. !'-11cl1 m rahed are c,iv rerl almost cx,·lll!i,· Iv, with tlw 
two Spr\"le<! of i·cgctotfou J·ust mcutivnetl 'l'h,11 II • 
• J · verv correct 
JU ~11cm i-,,..y ofteu l,c furwc,l of tho eh~tnctcr of R ~,n,li b 
1118 !Ci \"Cgetatiou, without ;:,,iu, upon it. It l,a been 110;icc~ 
that wben, the , • h 
courm,.; m• grows ftrofo~dv n•non• tho real l cat 
,egetutiuu, wo do uot IIB11111ly fin,I 'nl' f>e~I vcr,· ~I I ' 
• " u··\.Ul')r very 
pur(•; yet nano of tho tJ11U'sLe3 are c11•ircly fre fron, tlii ru~h. 
As "" n·,ri,I lljlOII th~ lughQr lu'ltl o•l'! look nvcr r I 
mnrsl1uR ahuo~t ll I • , . on., " I 1~90 
: ie. ori > veg 1.4l1•111 gro,l'l11g up"' it wliid1 meets 
~1110 c;~o •• lho p~oul,~r grJ136 brforc referr,•,I to, lrnow11 nmuug tho 
ID ••llllJUll.5 "' w1r4• 9ra~s. 
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~o Epccimtn 11£ this grns~ 11.u fouu,l in flll11"er ur s~e.1. r,qt it i 
5e,i1.1 that it incr~ues !lll.l r,ue1<11 ill! growth by lat.<:ral L11,J,liug near 
the roots. These roou; form a @Omcwhat loose bu1 v,•r,Y to11gb so,! 
opoo 1ho !urfacc. Tl:e lea,·cs a.re 1011,;. al n,ler, sornewhat rounded 
ar,,1 ccllahr. I\dng or rn'llrly 11nifor111 len~th-two or throe f,•ct -
the ICl'cl mar•b. Mrctchin1: ,0111ctim~ mQro tl,,m "mile awoy, 1,rc,ents 
mud, th,, uppennmce of u ll!lko, na 1110 win,! :i10 .. a O\'Cr tl,c 11'AVinl! 
gnu;. 'I'l,ia is the gcner1\I nppeornuce of the pu.t m11111Le5, Lui 
t.horo llre 0111-, m:tr~lws [>r~sentiug lllit gcu~ral 11ppuan11ce wl1lcli 
coutoin linle or no p~nt, ~111,ou,.:h iu forUJation d,~ro i~ prob,bl,)' 
in pro;..'l'CS. '!'be o aro gcnernlly small fthtl c1,ns,•,1u~11tly ahallow. 
C-On•idcrin • !ho un,l11l11tory rharuQtrr or tho surfactl bdure me11-
ti<,111•1l, it oul,l L~ expcct.c,I that the erunller mu lies woutu be 
ahAJluw, L111 this wonl<l of eour: c ,l~pen,I in n i;rc11\ ,I,; ,reo u1,011 
tl.ie abruptne,a or the 1111,lut .. 1ionff, .\ga111, tb,.rc n.ro very liro·,J 
mar i1c in a aoruparali\'cly lht region, the pent of which, for oln·i•>tH 
reason.:<, 1a 1111110 ~hallow. 
'J'll()ac Ql.ar,hcg which lio upon the auorc un,l11l1tln_g inrf11c•~ are 
rr~r1ueut1J n.rr,,nge,I in .;cric•, e:o~h 1uciros~i~tly occupyin,; liul~ 
hlll'er lc,el tli<lll 1he other, nn•l not r.ir np·trt, Jiku thd por .. ! i.crore 
mentiouc,l Mar L~ke G,•rtrnJc. In '>ICh n,•~li the tnnslu!s JU\11,)' be 
on ily W'u.inc,l from one lo anotb<-r, llml flnnlly i11ID the 1,roo~lcts to 
which I.bey gi"' ri,.!.. 
.\pprouchiug tho 1tllll'sh, we fin,l in most ca,cs, as MO\tll <1.4 we rCJLch 
th,, mou,t gr~nn,l io I.ho Yicinity or its bor,ler, tbu pr <·nee of grow• 
ing moss 1unong t~e or,linnry prairie gm-< n,I l'lants. Th., 1uou 
incrC:l3eS in r1uantity a the !Urface become, more moi t, an,l UJ1on 
rc.>chmg the pc•t s11rfo.c1• we u,iully fiu,1 it co1·ercd wilb t1 thick, 
soft cupct of mO$S al the ruota or the wire• gro_. As 1m wnlk 
upon tlio surface, if the pc«l ia of any cousiJer~blo 1leplh, we per• 
ceivc II qu,1ki1.1g hcneatb u•, protlucing the feeling or ,hng,-r that 
we Ill:<.)' slip lhr<>ugb the loose but tough sou iuLo lhe soft ruatcruli 
below. Cuttin;; through thit so,! 11·ith a sharp sp~1fo, oncl lifting out 
a picc,, u ,leer, 111 the epiwo. Llutl~, w,, 6n,I it a 1hi"1tly interwo\'un 
01• uf 1noss urul gM1.iS roola in dilTcrout suigi:s or ,lecorn11osition, 
which i11cre~sc-s with tlu, clepU,, so thl\L the lo.,cr JIOrli,m of it may 
be ca.sily pullc,l lu pieces with the 1ingcra. This, auu nil l,ctwcen ii 
l.:!6 
and tl,c earthy mock a\ !bu Lotu:,rn, i, 1,c111, yet the so,t it&elr, 11·h•n 
1115, 1<ill m•ke 11. gnrnl li.;Lt fuel. 
Pe~l. ir1 n,rion, parl of tlia "orld, di'l'crs much in <fality-from 
"lilirnn, mu«, aJmn.st os li;.;ht :is ,po1,gc, 111" !mooth, l1nm?,;enen11s 
pul,~tanco. alt11os1 lh tlensc, 1rlien JrisJ, ns con.I. Our Iown pent r~r-
take~ of tl,o fil,rmJ8 cl11LM1ct,•r, but is n~t of llll• Ii ~ht est 11irietie~. 
Tl nrits COi! 1 lernhly in 1p1nli1y, or ptrhap~ TMr rrop,.rly sp~iik-
ing, iri rir,el'o~~, by 1tbie!i is nieont tlio moro Qr l~11s romplctc 
rfoi•ructmn of the "~"clAhl~ tc~ture in whft.11 it lwl ilij origin ns 
" Jor Bod n,·1 wLfoh hn, be~n I J\ l,er,i, th to p rfo ira pecnliar 
,focornpo iti,-11, l1y the necnmulntini; growt}, nboYc. Thu.~ i,·l,rn we 
1ring up ~pcciln~ns froio •11rin1c1 <i<'pth• 11·e fin-! th.lat the ,Je.,per ones 
wlll usually dry int,, 11 mnru i.lOmp:lct • uRs tli3u the <1tl1cr•. Thi" ie 
cons~q11~ntly II llcttrr fuel; no( 11,ar. It will bHrn any 1.1.:c p rfoctly, 
hut beiug moro comr,nrt it is mnro ,IUl"llble An•l •!ipahl, f prc,,ltroing 
n 111oro int'1'11sn ln•at. I•, cit in the marsh I, 1,h w,1: , ita s11l,st.1H1co 
alurnst n,, ioicrc,1ib!e •mount oF wat r, 11.orl wl,,re it 15 or cousi,lcrahle 
d,•r,:1, ft q,,',Jdy nh•orl,~ tl,e rnin whieh fall Ip n it, 1110 s11d,1rc 
riein;; 1n·,,l r~mn:; tn 11 !im itot! ,J,,i;ruo n th mol~t u ,, ilri 9 ont by 
e1·nporntiro11, or is Rupplic,I by lhc nuo~; ,; _ 011n ·,tly the surfa~cs 
of 1he ,looper 1n,irtluis li1re no •~tcr etsn,fng !IJi'ln them il:iring the 
sre3t,,r p~rl ~f th.- J'Lmr. ew.m wl1e11 cum nunicating wit!, tlte Ppen 
w1<ll•r of nn ,.,!joining pond. 
'1'1,o c tizens of fowo nre eo unh·cr&nlly nl'111ain1 I wit the. m,mbers 
use.,I i11 tlrn gon•rnrncnt hn,I 8Ur1~y tli•t n,1 e.~plur.--,11011 ia 1lecmed 
nec<li;s 1ry to o Ii t of loc.:ihtic• pr entd i'I ttnt form. Ind o,1 it is 
tl,o only rnctl,oJ hy uliich lo~litic.s in sud1 n rc•~rou "oulJ h defi-
nitely in,lia:it.i,I. The mur~hes i111!ientcd in the !nit wcr nll \'isitc,l 
ftwl testo,l i,y myself iu person. hut fur iJ .. , num°' i~Jic llmg them 
I n111 indvL!~,I d1idly to the 1,rincipul inhal,.t nt, whn ore wfll 
ne<1u~i,,1c,I with tl11• fon,l &"r"'JB. ~n,l m1 y of whom ss c1mpanied me 
i11 ti,~ rnm!nntioor. '.fhpy iiidic:itc tliot tho m~t"lilt Jin , lrnlly or 
pri11cin1!1y upon tho PncLioris TI hose uumbc•~ nr(I 1_;'v 11, qn l 1•e do11bt-
lc1e iu the main r1>rrcoL Tho numh,•r of a<-res i:;rvrn in the tahle was 
eahmated, not mr•osure,J, bnt nn cffi,rt Wll3 nh,·aya mado to bo <iuitn 
11 i1hin 1),., limit~ of 1r111Ji. 'f'he ,l~p h rn~nti,,nr,!, i• tl,a gi-e1tc,L ,l.pth 
1t~cN1.,i11t,I. Most or 1hosn iudic:ito,) as ih fo,•1 :ir-, Jottlitle.s ,Jeep<'r, 
for thu wn 11,e lcn~th of Ibo pr be hnnd!o used, 011,f wL~n n greater 
iicJ'lh wu rf~chc,1, a bot~ wn dug with a •11ado in which 10 worl. tlio 
probe, 'l'owarilt the borders of 1he mnrsl1cs tl,o depth 1rns of couru 
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Th ' foregoing list of ·rruu-,be~ i.• inten•le,I l,y no mcnns to lie n 
complete 011e for ti,~ region rt4u,o,1, 1!,e princip I ol,jtoeL Leiui to cnll 
publie •t1c11tiou 1 .. th.- fact nf tlm e.xisteuco of large •1unutilies of 
rnluable fu, I n-1,irh have thu far been o,·orfook..,J. ,\II the roorsbes 
know-n to ~xist in this r~,:!iou \¥ere not ,·idite•l, out! manv \fcre seen 
that nr,• lnrgcr than 01110 of those her, c·nnnicrate,I. D; lJ,,9 tht'lle, 
UQ&I! UJ, r~l,es coutai11i11g frorn tn, lo thirly acre,; t'&rb, •·itb from 
lw-o lo four feet of pc11t, •re,·, ,ynnni rtm~. 'l'hr,c are 11ol incln,lo<l 
al nll, alchongh they wm l,e e.,p.1,le of wupplying Ll1e per,o 11! 11 ho 
"''U tl11·rn ,.j;J, all ri,tr,•aMry fo~I within llu,ir own 11JPa11•. Otlier 
be,!•, ag11in, it wUl be 11ecn, are so lnrgo 1h 0 1 they ,.-ill supply 
ma1,riill for 1h., mon r.xtan ivc mnd,inery, 11, ~oou " th,1 detnnnd 
will wurr ut ii. Reti.J,•nt~ of tbis region lmre ralimnrr.,I, 11n,J 
J•~rh•pa eon :ctly, 11,ftt lhe couralca ~r Cerro G,,rilo, [hncock, 
,, orth 11;,.,1 "mu~Lagn, comnin fo11r 1lwn_3u,j nercs euch of guorl 
p~nt bn,19. lJ~rtni11 it i1 tbuL th an11rly is so abundant. ,u1,l 10 
ser,crully Ji1trib111c,I, 1!,11,1 it,.-,)) l,o nry .Jifficu.11 for eapi lists to 
CILi.ti~ a. mc,n~J"'IJ of it. Ko- urli eounty lies l,('to orily partially 
~-nnum•J, bat IL is kno~,, 19 ~unt; iu torn~ H·ry 6no mar 1,1!5, ~1111 it 
a 1>1p<·ctc1I tliol lls northern P"rt will Le fo11n,I lo cont.run ru:wy 
more .. 
In ,tl,er pntll< of the \\or!,I w~ le11rn that pent is found I, \·in,, 11 
1lt11th ,"r thirty nr forty fret; Lui 110 ltn\'C as yet no re:uou to xr~ect 
llic dl•c-,vcry or •"Y Mud, be,h iu Io""· In 1111, .,,~ion uuder 
dLcu. ion, clu1 ehllf•ct,·r vf 11,e urface, a• l,cforc <lescribe,l. forui,I, 
lt; _,he i,_,e•i•rniities ar,, tno g<utle '" lc~n, Jepre8~ious of tu•t ,1,-p1L_ 
which might bcconrn 6lle,1 with p.-at. '11,o u1:1jorit.,- c,r 1lrn mur.-hea 
han, rrolrnl,ly less Lb~n ah fr•ct of Jlc L aL Lll<'ir greiucat depth; yet 
1on1e ate alrcn,ly ~nuwu 1,, be moru 111!>11 1•ighL f,•cl ,I I'· 
So lilllc is ltnown by tho ,. wl.,o live in the W t coucerniug the 
U•u of pent, that m:111y 11ne,ti•11.15 11 liicl, naturally ~rue, can 11 ot nl 
prt-s~lll b.- onswercJ, l\·11111 the fact thot m11ull is ..,,ti alwuL the 
manufa0.turo ,:,f pent, 1111,l 1li11t mauy 1uacbioo1 are ofl'er~d in I.he 
1uurL:et, tho,,) who fiutl thew•ch-c tlrn ownel'l! of peat mnrahes 
,·arnc•&tly k I.: the ,,u_sli •": "h it i11di~pen,11hle that !'eat rnu!t 
pa11, Lhr&uglt • proce. uf tunuf,clu.re 1,cfore it c1u1 be burned f Ir 
0, it Li 11,c~-l!illlry tlu1L 11 CUJntuli,L 111·itl1 ri,UOO or 10,0IJO aLould 
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1111111 Lotween u! nnd 11 n111ply of fuel from Olli' own l1t111Li; or way 
we not prrparc 11 i:oo,l nrt,clo '!ltlbm our limit ,I mc1111, ? " 
'l'lw~e uc im11,1rtn11t •JUQ~tfou, 1111,I will l,o nnsw·l•rc,l liS clearly aa 
110,-iUle, ft is 11~/ iu•li rcllsabla thnt pent &Loul,l he m111mfllclnred 
before it is l,un,,.J, for ii h1111 been 11.,,\ in the crurfo et.Lie for hun• 
drs•l• of ve irf. Drain th~ mmr;h l,y cutting om• or mon· ilitd,es 
cle r rlir;ugh it. c~rumu11ici>lin;; w 1th the ouilel, nnrl put 11 gilt~ nt 
the ontlri that you may l'rotcrl it from Lbc annual pr!lirio fir.- by 
flooding it. Wb~n •oil ilraincd, trip of!' t1e eu,I lfilh a nry ehorp 
~rode. Then with the &ame rpu•IL·, or hellt•r ~till, with nn lri!h 
,l,.111t, rut the pent iuto con•enie11L Mocks, dry 1l,em •m 11,e ground, 
and tore them in 11 Jry plnoo fnr u••· The elnno j,, an in lruo,~nt 
FMnrt!,in;; like :1 :1ia,lc with the Ll111le, "hicl.1 i or thiu sted, nhou~ 
eh;t en incl,e long an,l tun incl1cg wiJ.c, \,em nL right. angles like J\ 
cnrperit(·r'a corner• chisel, sn th~t Lhc t"lrn ~idu~ "ill m1t. tl,o \\iclth 
an·l Lhicknell3 of the ('Cl\t block nl the ••me tl,nuL 
Thi• is tho 1impl.,.1 mctho,1 of ili prcpar~tinn, hut 1he same. peal 
wbich thus 1,rcpar~d ,.-ill au,, er in uti. factory wanner all th,i 
pur1•0,c, c,f orrli11a1·y fuel, can be r~n<lerod a ,·1:ry superior ll'Licle, 
I, th fM Jo1ncslic ,.mJ man11ruclnriug 1111rpl)SC.\!, hy a co11Jcn1i11g pro• 
c s of ma11ufnct11ro. Tho 11,h·1!Jtag1?11 i;aiue,l by 1nauufacLurc are 
the rctlnction of bulk, IIO to l'<'(j11iro le s •lor•g~ roo<n, 1111,l the in-
er ao of ,Jensi1y enables "" to r,roJnce a hotter fU"o w itLin 8 sUlall 
•r11ec. 
Mnchiucs hafc bctn cou!"lructe•l for cumpre,~i11g peRt ilito bloch 
wh,·n partially drieil, nml, alth,mgb the fuel ia mnch improve<l 
thcrcL~ it uu beta f,1u11d thM 1hr cowpre!! 1>d hlock• ,p1iuL:!y diein• 
lcgr• l; ~,y a!isorrtian of moiuure from tlrn n\inoirphi,n•, nm\ Ly 1,an,l• 
ling, &o ns t<J 1·cmler it inonnve1iio111 ud. troubleBotno. ft is 1101\ 
g~ncrally concc,l,.,J tl,11t a ,•1,11d, 11•i11g, anJ not n compressing proceM~, 
ia the r•n•r•cr one to be R•loptcJ in tho m~nufiwturc of peat; •n•l 
tl,ia l'iew is wi1l,ou1 doubt tlaQ correct un<'. Tim eontlcri~ing procilil 
conilit, iu griuJiug Ll,a pcut wLifo wet, iu a 1,roperly constructe,I 
mill, into n smooth r•ulp1 which ie then moulJe,I into conHuicnt 
blocks, without great preailurc, and ,lricd for u;,. Wt.ii& thcSt' 
Mocks 11re Jryiug, the col!ul" -p,.cea which exiat•d l,~twten the 
fiLres uf the crude peat, bci110 lirokcn up l,y tho gri11di11g procen, 
Ii 
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they ehrink inlo a comp11ot mM.., quito unlike the light, crude peat 
from which iL .,.as 1mwufach1red. Whe.n thoroughly grnund and 
pnpllred in tbi• mannrr, it ~hrinb Ly the 011turnl proeeu or drying 
o.lone, into donsor masses than blooks of tho s:wu, l'""'t would 1,., 
-,,him dry, ruter h.-ing b~en comprtsseJ by the mos.t powerful 
mllchinery, withoot prerio11S grjndiog, whei,, of coune, tho viole11t 
compu~sioo would bu ngelcn. 
No data have hecn obtained by which to ..,;t.imat~ tho di1feram:c in 
v6lue betm,m tho well -mllnnfncture<l llnil crude pe&t, but, judging 
frcm ,pedmcns in my po!St'illon, it is cnrtn.inly :lS grent DB. that be-
tween b11J1s - w,,ml and goo,l hickory. 
Well - dried hickory is -pruk>bly thu Lest lire - wood in w;c, but, 
from tho fact thnt it will tlol>t upon water, while pure, dry, well• 
mi>oaf0;1Jla1reJ peat will sink iu il, it is e,·idoot thut till! la.tl~r con-
laiu• tho grea.teat amount of c1,rnb11otih111 watlrr, bulk for bulk. 
Tl,ere is no di,,uht of the valnu nf tLe l•l'g-' cou•lNHing mocl,ines, 
511cl1 "-i J.~,,vilf• auJ other~, for thoae who wwi to oJl~bli,;h a. bui!i-
neaa for the manufacture 11.ml rilllC of pnal., but ll g7'eat de~itlerntum 
i• u srMII rnuchine which will coltla ,\ithitt tbc moons of every fnmily 
io tho p~•t region•, s~ tl,~t they may prepnro their 01111 fuel hy thtir 
01't'n ln\n,r. P~••t lu•ing mnoh i111pro1·c,I in •j!mlity, even by nu im-
J•Crfoct griwling, iL Is not iinprobn!,!e that Small machine• 111ny ;,1011 
bu introducetl t!,at -.ill pro1foco Bil oxcellunt article of ,lonumio fuel, 
in II mare oor11·t11i•nt form than it us11nlly jg whl'n lnkcn from the 
mar..11 wiLhout prrpar111i0n. 
[Jp,,r, comparing samplu of Iowa. pi,nt with my specimens from 
Irdnnd, aml fro1n ,·ari~n, piu-t~ of oor own cou1,1ry, no ,loul,I le 
ent..rtnir,e,1 tl,ut our~ is nil ,,f excellt·nt quality, nor tbat it will soon 
lil'<:omo iu1•uluublo ia tho stttlcment vf the r<'gion where it is fouud. 
E,tim•htH liavo beer, 1uad0 ru lo the rnluc of pc11t uomparNI with 
woo,! n1nl 1·1.,ll. Accor,ling ll> 1Mrno of tl,c8e estimntes n toi, of vrn\l 
dri~,l, compnd peal i~ ~quill in ht·nling power to a cord of l,ickory 
wm,,f, hut ns fur M the greater pnrt of the Iowa peat r~gion i• 
concerne<l, it i~ p,•rhop , sufficient to sny that the results have not 
been dieparnging tn peat, but nch e~tininte~ nr" nr>l at all necessary 
in this cue, for \lie reol peal r~gio11 lies wholly bPyond the liu1its of 
• 
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the c,,al- 6,;ld, anJ iii~ timLer allhon~I, tnou.;h for tbe pros~nl iohnb-
it,in\f, l'.':lll w,1 supply a titL, oi;11ie fuel 'II h.icli the rro~pcctive 
populatiOIJ of a re,;jon so fertile ond inl'iting, will 6\JOD demand. 
Pent has there a local l"ahre which can ocvr1r be qneationcd. 
Pc~t 1nay be ba.rned in ordinary fin: · plsee,. grnto!I nod stoves, 
b11t 11ppli1mces, r,ccnliarly cnnstroct.,,I for its u1c, \\ ill ,fo11b1fo~, be 
touml in the 1Uarke1 u eoon it is gPn<-rally J.nown 1!,11.t there is a 
dem1nd r, r them, arul esperi,,nco u, to the be~t mctbo,h of ii.ii u.e 
will be sr:i.,lual!yac,p!irrul. ~les,n.. )Iu111r◊r<I &. Em~!ey of ~Iason 
City, u.rc moklng great effort~ lo introduce the nsc or pe11t C.Dl•ing 
tl,i, j.,l,al1it11nts of tLoir neighl,orhoo,l and have ju~t starUld n. sm-&Il 
mill for its mannfacture M that pl:1co. Th"s" gentleman baVI! 
re,olu 11 overcome 11t1111y dillienltie•, 11u.J Lhe supurrisots of Cerro 
Hortlo county linve rery commen,lubly encouraged tLcm by giviog 
thfm a farontblo eITTJtract fnr fornishin.; tho cr,unty offices mtb Cool. 
Tho amvu1,t or fuel which the wo.rth~ of ti.tis region muy be 
mrul., to pro,luce is immoos11; an•l yet th~y arc not su.llicieolly 
uumcrou9 to l,t' u rcproo.c.b, M they are in 110,ne parl:I of Irelancl : 
uor or sucu , ehaructcr as to l,o an un•ig!1tly iifomis!t upon it,. fair 
Rn•l fniitful ,mrfacc. 
Th,• follo,nng da1a 11ro bclioYeJ to h~ l''linMo ne to tho nmonut o.f 
,,cat lo be obtaioe,I from a giv,,n number or 11crci, 1 ~11d of it.., value 
u fuel; 
T"o lrnn,lrerl nntl fif1y tnns or dry fuel p,r oMe of well - .JrofoeJ 
mnr•h for evtry foot In depth; the rnnr,h ocing tstimato~ to srttlo 
from ono •111nrlcr t<• mm thir,I of it original d •pth by rlroioing. 
Thu 11u may cst.im&lo upnn tho nunual 111Jowa11co or Lltirly lon1 
of pent w oaeh fnmlly, that one humln'd an,1 ~i1tty 11orea of pent, 
four foet dc"p will 1upply two hundred on•l lhirtc~n farnilica wilb 
furl up1.-uril of twenty• fl..-o years. 
Knnwiug tho rapi,lity with which our forest trt~ca wll! grow upon 
our •ml. lld5 wo11J.J give auiplo tirqo to grow a supply or fool to b~ 
use,] wh~·n tho put shout.I lior.nrne cxbau t~d. 
Ilo.-ing uc o:1s•arily been familiar -with tbtt fell" uisen.~eR prM,1lent 
in Iuu. I t;,ok pllrt.foular care while in the rrgfon of r~~t rn~r&het 
lo ma.kc im1uiri~..11 nnJ ob;,crr11tions concernina the hc11ltb of 1hr 
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people "ho lh·e there. The Limo o~cupie.J by my t~nminmtions wa!, 
tliat portion of the ye:u-, "!,en malarial ili,eMe1' prc,all (if tbey 
ever du): bnt f ,\i,1 not sec nr Loar of a ,iuglc ea•o or 1!1,,11e dla<!ascs 
nw of a11;1 otl,rr. 'fhc pn°euce c,f the peat morhhe& is evidently i~ 
no v;ay pnju,licfol to health, from the fact that the r,n>fu•r. veget:i-
tion doc• R<lt reach :i. co111plute state of deco111po&ition, tl,o resultiDg 
peal being itself llllliscptic in i~ properties, 
Afr~r thti c.1c.imina!.io1u rrrerrc,1 to in tho forcgoiog pages were 
nrnJe, turuo imporlllnt mar,lie, iu lhc c,ntra.1 pt1rl• ~r tlie Sta.le were 
,·i~ite,1, bchiilc on•1 i11 Wbite1idu county, IllinQis. It hni been ob-
i,en-ed in tho northern part pf tl1e ,.tote that lh6Se mnrshes llhuse 
;·ogetatiou ii, almost excln.si1·ely \\'ire• l,'1'80$ anJ moss cvntruncd tu'! 
pure~t pul, &1111 lhu t.li,;,e l\ l1icb conUUJJcd grentH proportion of 
r,,r.-i6n mntt.-r ha,) 11 mixed 1·cgel.lltfo11 bro'lfing 111>on lhrru. Theae 
lllll1'shcs in tbo centr&I r,:i.rt.s or th@ State all Lave II somewhat mixed 
"~gctalif)u, yet 1.110 1•c11t i~ ueunlly 1·cry pure. Whatever mny be the 
c!um,ckr of tho more cQnspicoou., vcgcu.tion, tho mois is nlU-llJ'li 
present upon all morshe,, and 3("".IS enters lng~ly int•> the oompo• 
ai tion cif the peat. 
Peat hM bccu 1uu.011facturcd from all I.ml one of these doring the 
[lD9t 1eu1ou,aml frum tl1cs,i ao11rcP• aon1~ 1·cryN1c,,urnging 1.lu~ were 
obtui11cd aonc,eruiug i11 rnouufocturu n11<1 the greul (nor witl, whioh 
It i~ receh·c,l "" a fuel Ly tho•o 1\'ho l,~ve trie,t it. 
'£ho fil'Sl moroh visited ia aitual1•1l in :.\l,ucatine county, principally 
upon scrtion fift,•en, townehil' ernuty • aci-ri,, range four. eigl,t miles 
ao111h 1,f Wut Liberty, nud nbout 1wl'I ~ miles fr .. 111 )h1sc3ti11e. It 
eont•ins nl,out 011,., hnndrc,I and fifty ncre, of ,,cat, an,} the ,J pth is 
rcJIDrll',1 to rc1>ch tl,irt Nt feet in l•>mc plnc,•s. '!'hi~ 1111u I, i, ou the 
line of tho Burlington & C«lur Hupi,I Hailrvad, three -quartn~ of 
a. mile fro1n the right bank of Cc,lar Hi.er, 1rn,l occupies an nncient 
bed vf thGt rirar which 1'U desertc,l ,u it om its charm~) deeper, eo 
aa IQ lea,·c n pr,ml there which is now beyontl its highest flood~. 
Tl1 is pond, suppl ietl with ll lnrge pttl'l of tho nears•ary tnoiaturu by 
spnnge wbicl1 oozo out from ti,~ Ln .. o of t• snndy !,luff aboul twenty 
feet high which partly encirdcs the m1mh, bne become filled with 
rrn.1. 
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The re on lfb:y other siruilu ,lepre ions ltft hy urn recedin;; river 
bavo not bee'lmo 1!0 lilli!<l. may prrhar• l>i, foun,1 ia the fact 1ha1 th••Y 
,lo not p es• the liUfrQomling., that this ono doe,, llomely : strctch-
in~ c,way from t e low bluff whid, border< tbe mar!h is n le,·ol tract 
0 /'1au,I • hich is itstlr borderl!d on the ll'<'st by ruwther low ridi;o 
buin th~ genenl direction of tl,e cauuo of tho rint. .-\loug tL•• 
base of thi• tldi:e it mar&hy gro1111,J, but It i1 not n. [•Olli murEh, 
1,Hhou •h It l ubtl~ss occ11pic1 a still more rmcient bc,I or lbe snin,• 
rinr, Hctwocn thr,c two mor~ht'J5 tl,e soil :m-i ~ubeoil ls <lllldy, ao 
lllat tho wat r which f..Jla upon th~ 1(,-·rl traet ljllklly pcrcnlnt~s 
tb.rongL to the po:,t ,narsh t-r tu th" river. The peat ,,r this mU't!h 
ia ,.nod. 11 d iL will 1 .. , or gre.i.t vsluu lo the region wbere it is lac.11c,1-
~fhe next mar:;h vi•ited contain;; aLout thirty "errs, and ;, situnled 
011 section loven- towi.,hir, cighty-threr,range ,h, n!Jont four milr.s 
west of 1\l&riou, Li1111 Cuu11ty. h i, r<ported to l'llftch ten foet in 
thid,ne 1, hot where it is now work~d, ii iB ahout 6~o fret ,kel' or 
Jraint.l peat, llr. llolfnu10 11nd )Ir. Co11gill arc tho owners of tho 
Inn•!, but lrssra. Tmtr auil lh1mly l,:1,·e le.a,e,I ii, 11.ml hav~ coDJ-
menceil nrnuufactu.rmg 1hc peal for market, neiu.; 11. machin~ which i1 
an in,· ntion ,,f tbc lut • nllmc1l g~utlemnn, It \fM uot iu ·,perAlion 
at the time Qr wy ,·isil, hoL som~ nry g?o"I epcdme111 of tliu pcot 
prt'l'"rctl by it were abt .. ir1u•l f-,r tho i::1.1.110 ct•llcctio11s. This la <mo 
.,r d, ~c•l ,u ml'lolll of 11. ,, 1pring m•rah" yet r.ecn. It li~s fllmlly 
upon tlte i;cntl alopo bor,hring OI\O of 11111 upper Lrllnch~s of a 
tribu!ar,r of C I r River, h~rdly rearhin.:i the l,rn11ch iuclf. It is 
foil wit.h 1no15l re by springs whi~h i~ uu along llris elope, while 
up, 11 tho cpp· itc 01111 Lhcre j4 littlt' or no pc:.t, doul,Lle$s ln•r-au1e 
few or nu eprlngs cxi~t 1lrcri•. 'l'ha clo1•0 it is ~o roun,l<i11 in it• 
rcnlral 11or1' 11• that in 1;e111 rat 11 l'C't it h~• nry much the uppenr-
1111cc of one f the ordinary de utlou of thu 1111.Iulilting surf~td nf 
th11t v1omlty. 'rhe m,irah ha.1 ~••e11 e sily ,lrainc,l by cuLtin::; n dltoh 
rrorn it UJ>p r t:> its l11'!<e1· lto1·1lolr, iu 1thieh pure w1,trr flowe, a 
perprnu1l Hf pc,;. Thu nbovo- nfime,1 firm nre pr11,luciog n goo,l 
~rlkle cf fuel, nn,l 1<ill no ,Jou\,t be nblc lo a111,ply 1hr. 1fomn11,J 11uxt 
,c~r. 
· Another mar•h, ,iontaining ahout two h111,,lrerl nnd 6fty ocrc!, t11·n 
t.un,lro1I crea of which cunL:i.ius peat or goo,1 workublc tl~pth, ie 
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f~nml i11 Clinton Cu11uly, upon section l'i~nty-nine, tQwruhip 
01ghty-one, r!'ugo lwo, llbout t>1·0 11ml a half miles s')ulh of Calulll\l8 
ata.~on on the }forthwe•blrn Railwa.y. A den.a fog prevailed 
anrmg tho v.hole du.y 1hi!! mo.rsb mu vi11iccd, so that tho surruundiag 
£c11Lures of the conutry conlJ not bo seen, 1ml there 11rc- ~ome indi-
cntioM tb11t it wn.$ furmerly " pond. '.l'hc subijoil or th~ rc,..ion 
;orouriJ it, however, beittg snmly, it i.8 quite probaLI., tuat ii°h 
dcrire,l its moisture lorgely from springa. · "" 
A lirw hare establi,1l111d wncbin~ry b~re for the maoufnclnro of 
pea.t, but tho eeabOII closed bef<>re 1hey were fairly Able to introdnoe 
the fuel 1~ tho m~rket. :.tr. Lmac lfoalil, of West Liberty, one of 
tltu propruiton, wrorms. mo tl111L Lh&y expe1it to pro•enute tho buai-
nau encrgetienlly ILi Aoon 119 tho •pTing opens. 
fo lllinpis, nbout sc~~n mile!! c..shrnrd from Cliuton, there is " 
very _l:•rgc 1111at -uu1r1h wlrn.ru two or three maebiue• l1~1·e b~cn in 
effc~two operation dnri11g thu r~st ser1scn. At this manl11111 oppor-
t11111Ly waa had to see some. vi,ry utisfactoty retmlt• or the maouf11c-
tnre, although nono o.f the 1n1Lchin"• w~r~ in 11per11tio11. 'l'he block,; 
of peat m111mfnctur,,,I liern a.re nlrnost a., de11!c u con.I, nnd !Irr. 
Dodge, one of Lim pwpri~tor~, iuforin~ inu lhRt 111, lifts uot Jioen aLI& 
to !,npply the demand ~-hfoli 11lr~uJy rlli~b f,,r it u.t seven 1lolhm, per 
Ion. Ho also tells we tlu.t tho cn~t of mnnufaeture does nbl nceed 
two ,Jollars per Ion. llere is ll 1>rnfit, tl,011, which ought tn satisfy 
any on~. 
A ton of prepar~d peat bt•i.ng e1111nl in value to a cortl ot hickory 
wood, Bn\l tho l11ttrr u1·eragn1g tlirougbout the State, 11.fti,r hdng 
prepared f11r tho st~ve, nt !cs t six doll11rs per cot"d iL is rasv to see 
r.hat put will be valuabl., 1111ywlioro. D,n this is nM the 11;,ly way 
to ea.tlmato th_o value of peat to tho northern part of tho Stau, . 
.For tnahmce, if by some poasiblo d111ulor nil th~ forest treoe or a 
region dependent upon that 1oureo alone for fael, should be swopt 
out of t1:dst.e11oe. The lo" wouhi not be tho market nine nlone or 
tho fuel deetroyed, bot that loss would greatly fosaen tho v11lao of all 
~o otlu~r property or the region thus nfl"cctod. Tl,e conYC!Ua of thla 
ta r.110 true; a region pouo•aing all otb~r cl omen ta of wealth, but 
hereto£oro 111ppoBed to lack ono 011e11tial cloment, recttivea additional 
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nln& by the Ji,coury of ll1:.t c,knu ul. The L;snrnuM thnl ~ 1ttl'li· 
dent nmo11.ul of fod ~:.iaU in d,osc 0l111oaL lrc<:les., Lut fl'rlifo 
-ce_;ion, of SnrthH11 J.,wa, will l'.anse it!! sctll~1uent nuo.rly 11 gcn~rn-
t.ion t,,,rore it otheI"Wisc. would Le. 
A11l,uugh g_ypsnlll hall IJ<,e11 Imo-. 11 t.:, u1isl in tho v ioiuily of l<'t. 
flo,lgc, in Web•l••r counly. for mnro than twcnly J teal"!\. Lb~ pllhlic 
bo.v• b,ul ••~Y little. infor1uution cunerrning it. lnformnthm of Lhi~ 
kiod boini: deeirablo 10 the pr•u11le .,f the St«Lc, nhout two "'"okft of 
!lll!L (lctobrt -..ere given to 11,~ cnmination <1f Urn roginn by myot•lf 
attd lr, St. Jc,hn, upo11 my T~lnru from th., pt,at r~gion further u(1tlh. 
.',.l!.111,11i,;h 1>II U,e exposurt·• of gy11enm Ill"<> found ,,it.bin "''. O.Tll11 of 
aix mile, in ul~llL, 111iirLh11"nrol 11nrl foutl,..-o.r,l, 110d thr~o ,u1leB cut-
.,.11,d 11wl westwnrJ, the ll.Illc>Unt ,,f ma.te,io.1 iH ,o grco.l that it i• 
practically iuoxhn11stible, 11-n,l, wid,al, it is ouc of tho most r.11.!lllrl.oa-
ble tfopa,il-11 pf lLill 1ul .. to.11co ycl known. 
TLc region rou.o<l 11bont ha..• the g~neral prnirie surracll ~a. ab.llt"ac-
teristic of o. large portion of Iowa, but along t11c Dea Moines Ri•er 
and its tributuirui there is n g"',,l supply of timber covering the 
vall•ya an<I alt1pe, "'luch, with tlic b~ld fratures of the rh·or vl\lleya, 
si~c mau.,- inttrostltig l11.111bc11po ,•icws, an•I rn,.k~ Fi. Dmli;~ unc or 
tho 1n,>st plm111autl_v loeated towllij in the Stalo. 'flio rin,r hl\S eroded 
it v11llcv h~ro to a dc11th Qf more tl111n 0110 buudred and twenty fee& 
from th~ gcncr"1 pr1lirio len•l, a.nil it ia afong its stcop blnD'.11 •nd upon 
tho s1ilea or the creek \"Rlhlya ,.n,I ro.vi11e1 which loi,d into It 11,i,t the 
gy1..inm is foun'1.. II is ex1io•ed in bold qu•rry- fronts, ha,•ing in 
tho dittanoo almost the cuct appearnnco or limost(>ne, a.ml ~•-"' at 
Br&t lin,I• it ,litlieuh to be\ic1•e tbd it i• a11y thing ciao. At one 
oxpillurc on tho wo11th11"est ,,,uutcr of section thirty• three, tow1>1hip 
eighty- nino, range t11cnly. eight, we mcuured twcnly- ei11bt (cnt in 
perpendicular tbickneu of solid gy['sum. Tl1ere i1 no do11Lt tb&t it 
rentl1e1 thirty feel in thiek11ca8 al that place, fu.rther into tbe blufl', 
11ml it is bc-lievod to bil 011ually lhick in other places. '.l'be gJjl!IUm 
rest 1111<,n ~hale, which, when e:spoied to r.tmoapheric inllnence, 
90ftcn1 i1110 ellly, Upon this, large muses have 111ldden dol'!n in aome 
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pl•c~a frnm Lbeir natural positi~u, increasing ll1e "l'I"'""' thick-
ll<' .. s 11f tlm !'.j' p<nn, •llposit, hut we ,n.w nnthlng to cnnvinc, 11,. that 
it i~ anywboro nmel, more tL.a.n tbirty fpet thick. The lines of slt'lt.ti-
fieiui,,n arc lrnri,r,ntal and 'll'dl lll.llrk<>•l, nud 1:10 Jouht is cnt~rtoioed 
that the rol'1ll•tion i, oontinnon3 horiiontrs.lly over u. great portion of 
Ilic uea, nu,l pl!Tlmps fll1'ther, ju,c a., llmestono fonua.tions are_ 
l1yp1u111 in nthor pnrl,j of tho world is ort•o found in irrei;ular 
Illll88~3 '"'.,ooiato,I whb 11bale.:1 on,1 liwest,,oe, hut here the deposit is 
on~ of soli,l m~um, not intt1rmiicd with !aye.rs uf slinlu or any 
other enbijt"nca. It is proper to MJ, bo,{ever, th11l ail we vet know 
of thiA, or other 1lepo,its, h,11.JA to tho bolie f that 011ra ·may not 
lldnally e~tend nuuih beyon1l tbe region in whic!i. it ha.,, he .. n dia-
001 er~,!. The do&rly ddined ha,,n of 1!,e gypsu.m wa, ;,e~eral t.imea 
found, but tlie top of it i~ <1lways Indefinite in con•e,1uence uf erosion 
bJ wnler whigh reaehee ii fro1u the slltfllco. 
'l'lrn L,u;11 11r llio @JJ'>Smn dopo,it beiog .,o II oll dcfiocd we wore 
11Llo lo clt•JU'IJ lloC•!rtam tbo.i it rcsL1 11m·o11Jiirm~UJ upon the ,irata 
benenh it. Ju COnM,quenco of th.is u,,oonformul,ifity ,md tl,r f11.£t 
!W'o th,u it cnntn.ina no fo,i~i!,, we do n,H know witL cernLioty ica 
g,.,,logieal 11gu; but it ii rrolJaLly muol, Inter than the carbor,iferoats 
a.g~, Pineo tl1r strstu of th,t ~;.;l' nr • now well u11der.10,1,I in the we~t, 
iml no truo uncoraform11l,ili1y 1,, heen found to occur ntuo11g thom in 
low,,, nbov,, lb~ eub- cMbonifcr11111. Any oi1i• 1m1y rC~•ii:niie 11,;8 
~ncor, fun'.0.11,il ilj by goiug do1n, 'l'wo - milo creek from 011; oxpMure 
JU!t montmri,1,I "11tre tho b ,c of the g)'p•um i! ec11 re•ting upou 
the coal - nwa•urtl sh<ilc•. Followi11~ •l,)wn the creek he secs the 
~bnlca, olay.i and sa11,lstonc 1 u 1-.,11 as " little coal, ~~pO•l'd nt 
llllerrnls along the creek, 11a<I tho !,')'f•AU111 abov~ it n11 in ti,~ tide~ of 
lhe bill~. ~ca,·biui: tla, rooutli of thu ere k und gviui; chr.-6 • •t•lllr-
l~r, of Q m1lu 1low11 tho river ~horo ho will 6ml s fttullll e.xp<»ur "f 
the e:uue li.utcstono form~tii,11 that ia e,•n iu Liuor,1 ,uui ·o!Jier 
creeks al,orn to1'n, Ile will t!m~ have pn sed ,iuwu throunh R 
V4.'rtica\ tldclmess ftmounting ln about one hnu,lrnJ fc ,1. No: let 
hitn gl} I•> Mr. 1'l i1ch0ll'~ gyp•u111 •;umrry 011 Sol,lier creek, 1Tbich is 
abon~ llva miloa to tlio uortb111ml from tho 111st n1&we,l locality, ou,i 
he will find tbo base of it in •ullh po~itiou Lhat it must r.-st ahuost, 
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if not dir,•ctly upQn tho Iimesione 1Tluch l\Tr. t:ummin! l!! qnurying 
for his kiln! a In rods disr.anl; showing th!it although ~otnc coal 
rn~aF.ur li:>lr.s n~ expo,r,1 ~n So!.liercr~ck they lll'D wanting 11.t thi• 
plll'ticular roint. Thi, ,. wb.Lt is meant by uuaouforwability, ~nd it 
gives iu this case. Mti•foctory c,i,leM~ of tbe wu,nt of other formn-
ti9n, l,ctl\'e~n 1h11 c,,.o.1- m1:a•nr~s 111,l the ;,,yr•11m. Tim lime~tone 
jnit rnemi<>ne•l i• lr.nnwn by its f••~•il• I~ be 1hc ~_nme u tho.! on 
Linor,l n<'t•I.:, nml also tbAt ju•t mrntione,I on section five, loll'llship 
ciiil,ty. eight, range twtuty• ~igbt. It i! mh-cu.rhonfferou, lim~stono, 
""'l althon;;h not •e~n in llll plno1><1 nluug- Lho river o.nol ercdu, 
dqubtlc;s underlies the wliole re;;-inn at no grent rlepth. 
The principal exposurca of ;rypsu,n l\rC tbrNl or four miles below 
Fort Do,\g•, but soml! impPt°t'llll onrs n.re n.lrno•t within the city 
limill!. Upou eection.'I ~hr tllld •llv•n, l'IW11•hip eighty- ~ight, rnnge 
tw~uty- eight; sedioM uuo, Lwo nu,1 twrh~, to1VT1ahip elgl,ty - eigl,t, 
11111;:;c twenl y- nine, and ,ecti!ln thii-ty • three, township eighty• uine, 
'""-ng• twenty- eight, th,•y llre very ex.tensive nml en~ily acce~•ible. 
V cry import.o.nt nposurn, n.re also fou11J 011 other sections, ,,II l)f 
whid1 hue been 111~prc1I by rm Cnr p11bJi.,.atfo11 in tl11> fhu,I r~port, 
an•l we u,timalc th~l f~llowing ,l ,wn "II the orueks aml ra;inos i11 tho 
regi1>n, limitc,I ns ii is, ma, wall fin,] nnt lu•s thnn aavon mil,•! uf ron• 
1i11MUB a~poP11ro of gypsum, 1Jpon wl,iolt quarrluB mny be ope11,•,I 
nnywhor" by u ,13y'a )11hor. 
~h~us of a f,,w loun,ln·J pouwl weight or while gypsmn, nlmco91 
chemic illy rmrc. have been fouruJ aasodat•)d wilh thllt or tho moin 
,h,p~til, but <:> far 11!! obS<•rved tlu•y ,•,•m,i,l to lie, aomewh~t c~ncrc• 
tio11~ry in form, 1111,l pani11lly delntcl1111.I rr,,m it. Tho main iJ.,po•it 
I! of a rather unifotm groy color, somewhat in sliade liko lhllt of II 
pri11tu,l .,~ •o, yel plaster- of. pari• prrp:>rc,J from ii ls neurly white, 
It has bc~11 f11lly tested at thB I ;,,olo foal Rootu, 110,l Couutl inforior 
LO 1101:10 in quality. 
It m,,y bo nccrs ~ry tn 11At" for 11to bNrtllt of 110mc rcMlfrt lh~I 
SY! um i1 a ch,,ruical compouml flf sul1,h11ric aci•I, liuu, aml water, 
It 1s nmeh aofc,,r than ortlinary stone, 11ml when crusl10J 1>n,l gronml 
to" llne [•nwtler in BIi ordinny gri8t • rnill, it goe~ hy the emumou 
Mmo of "plrisler," in which form !I is lnrg~ly and benefloi,ally n1ed 
as n f,,rtilizM. If this ,Irv l'omlcr ia plaec,I o,er tho ftre in an irori 
I • 
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c,iuJ.lrun il hoib /ls l£ nwr lu,J b~en nrtificinlly n,Motl to it. Tbi1 
it cau!c,1 by tho c•~c;,pe o( the Waler beroro mcu,ion"J, which, when 
lhu, che111ically combiuctl, 1>lthongh 11otliing but C<ltnmou w:ner, is 
jnst u wncb a suliJ II.>! the Umo is with "bicl, it cumbiues. When 
tho boiliug lmll ccaseJ ilio powder c,,nsi,u <,f sulphuric llc•id aud 
limo uloue. in which forlll it fa cal!~,! .; pli,,1Ler •of• paris," und is 
used in Lho 11rta for ,tueco work, models, uru~mfnt•. s~toa.ry, &c. 
\Hc,1 pL,eter • uf • 1•11ri! Im, !,,,on long hpt it absorb., water from 
the ntw,,.,pherc, onJ. tho, appro11d1ca it,i origin11l cnoditfon aguin. IL 
can bo fully u1atara,l t.o it; former •1uality hy r~ - Loiliug, of cuun,e 
ntldfog no •l'alllr. 
T~o reMor1 why objects formc,l ir1 plutcr-of - r ri~ ,Jo uoL shrink 
in tho process of drying, Ill! nth •r eubstuuccs ilo when n1ix,cl with 
water, i l,ec11050 11 lar;;c put of the \filter U!CJ to ,niir the pow.Jee 
with, enlnt agnin into clu·micru nui"n ,rith it, 1mJ is not a.guin c,ap-
oratc•l M w<linary tempc,11.tll!'..-s. 
The princira.l u11es to which gyp 11:n i, ttJ>plic•l nrc thosn jll.it men-
cione1l, but tbe pcoplo or Fort D •Igo bavo l,ea11 u iug it in the place 
vf com1non tonl!. SotJJe ye~ ogo, Hun. J 1,n F. Duncumhe built 
a lat~<•, flno tc•idcnc~ of ic in th,~ city, nu,! 1,o 111C:,ru,9 me tlu.t ho 
i1 r•crfcctly ~Misllc,l with it ns • buil,Jing 111~1.e,i,J. :-;eve ml other 
111,~ller huil,ling• h:i•~ Ofen ouilt of it, ~n•l l,irg,, 1 .. 1,s which ,.,m,, 
or tho 'l''ftrrics 11lfor,! male,· oxc~llc11t si,1,,w,.\ks, t.ec:>n<e they 1lu aut 
beoo111~ J!Jipprry " 11011<! •-ralk <lo. \\'o have uo inform~1io11 th,it 
gyp•~m hu ever lle••u 1ued 11, 11 louil,lin.; •toue ,.,,ywheru cl&o than 
at Fort llo<li;e, con o,p1cntly ii$ eltfaens are competent l-0 ,l,!ciole 
thnt •j11c-tio11 a. uny oue, hut tho follow111g fact.s nro wortl,y of co1,-
ti1lorauon in ,•stim,.ting itiJ ,,.Jue for surL puq,ooc • Alwut lure~ 
part•, by weight, of gy11su1u aro soluble iu Otlf.l l11011 ein•I pnrtl!, by 
weigut, c,f w,,tcr. Ir 'Hier 11·hich blrcady hol,I 1;111 um in solution, 
n•ats upon it, it \\ill 1101 be llffoctc,I lheruhy, l:.1t if it 1,e !!Xpo,e,I to 
tht• a.cl11m of running or fu.lling wnter, ii 11ill bu rupi<lly ,lcstroyeJ. 
This effect is often see11 whore littl~ rill of water cau,c•l Lv the 
rriin~, run over the fo.ec of 11u unusc,I r11rnrry, awl cut ,foc1• ;;,,o,·ea 
111to ii, R<11netimoa giving it tho appu,iriurco •lf melting ico ,m,uu•l A 
,.,,t,,rfall, 
ll'hcu bnilL intu tho wall. nf a hou~c ouly a email portiun ol its 
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~orfacc is cXr sed ,o occjuion11l rniu , tl,o c~ ct of wlikb mun b~ 
vtr'I" shw, 111deed, npon it. Tl,i · tffect ca11 be almost N1tircly 1•rc-
-,e~Le,l I,, :u, ocei1~i1>nal coal of linstc1I oil, "hich 111110 impr,n•ps ill! 
beaut, ~ can Le Mell in Mr. Duucorn\,o'~ holl!e. Wou,!<"11 huilding1 
rrriui;~ ,ucb protection, an,l eveu with it arc probably no m,,re 
durnLle thnu th01e built of gyp nm, for those thus far built c,f the 
lan,,r mRterial ,t,ow no si~n~ of foiluro r,r ,lecay. -Wit!• the imme• 
,liAte ('fOlf1ect tl,aL Fort Do.J,,u uo" l,115 fur t;iilroa.,l commuuication, 
her gyp um CjUArries moat l,~come ,·ery \·~lq1IM; 
lly rough e~tiu,ale it is r.alru!Bti·,I tl11 t tbn~ 1s uow nunually u~;"I 
in oar Stale nlJoul ,;even thonwn<l ,Jolla.rs worth of pl1"'lcr -of· pnn;;;, 
for Ul~chauiCGI antl &Ttistic purpo,t'.'!! alone, '111 of .,l,ich i11 hrougbt 
from v~her SI.Ate~. 1U1,I from the pro.-ince or Nom Scotia; the 11c,.r-
c,t of w!t:ch loc:ililies i~ moro ,li,tant from our Sta.to tlnrn Fort 
noil •c 18 from ,be mo,t rrmote t!JWll within it. Shou\,l tbemanufu-
turc\r plaster I,;, eommen ,, ,I nt Fort llodge, tltc ::it11te _ ,,£ fowa 
,.001,1 not fumi•h the only 1011rket for it, but l\linnc".ota, 1'ithm ka, 
an·l l'"rt.i of Missouri, Tiii11,,io n.111! Wiseouei11 ,r,mltl nh,, Jin,! it more 
eooi·cmant ti oLuio tl,eir &UJ1plica of drb mdcrial frum Fort Dr,.Jgo 
thnu from n ,y other source. 
'l'hia t'.'!!timat11 do •a Mt iuolnclc frrtili1ing pl1LJ1ter, which it i9 
bdiovr1l 1, ill largoly benefit 111·..r, 1!10 rich 11uil• of (.,,m, for IL i~ 
,foul,tf,tl ,.1,etl,cr th,• nctiou ,.f 1,lna1<-r upi,11 aoil iB SQ much • rcr• 
tili~cr 111 tl10 ~,wmou mcnuiug or tho term, llll nn 11ge11t effecting the 
rotcntinn of moi&lur~. In <-ithrr c s~, iu tlfcci.a: arc beneficial. 
Allowin,!! tl,at the J!Jp!nn1 d,,es nol cxteu1l bc11cath thu grCAtor 
pllrl of the ar before menlioncd, n it i1 bcli,•vc,l to do, Lut tliu~ 
it i n wore than fifty rert wide fru111 the foco r,f 11111 ••xpo urcP, 
811t! anly 1wn,ty mstead of thirty fr,•t ,I ~p. the followi11,; fig11ro1 
bow the 6upply of mnleri I th t C4n l,e oLtainc,I from tho ~timuc,I 
seven nu! s of cxpoauro; ~11,!l ,11,f)OtJ euhic feet of uiatniul n111uarry 
rock, or 2,G·I , 011 tcJU! of plnstcr for f,•rlllizing purp,1 c , or 
~,(1:12.~uo tons or plMter. <•f. paris for lllC iu tho arta. Thesa e81i • 
rualC5 are Lnscd upon lhe following ,1~1.a: Quarry ~yp$um weighs 
H3& pouruld per aubic foot. Whnn this is separated frotu it• Wllllf 
or crv,talii111io11 by l,e11t, it lo11vC"B 113l pounds of 1,lnalcr- ,.f. parie. 
'flies~ estimates aro bclicve,l to eml,iaee only a rrncth,u of tho 
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a.mount or 11111tcrial which 11ctuallv exi,ts the,.,, and are only given 
w CAil aW·nti,m to Urn great importance of thnt 1lepo9ir. 
Gn••um i& mucli m<>re c,,,ily •Jll>rrieJ th~n stou~. Instead of 
being drilled for bla~ti11g, it i~ bored mth an IUlgtll' rui rea,lily "" 
wood, and 1,foeh arc dres•ed into ADJ ,Joaired ahope "ith ~ommon 
ax~., .cu,J sowa, iru,te~d of L~ing ,lone ,,itl, fllono. m,uons' tools. 
Thu• the J,,hor of p:-eporing it for building purp.,$1,s is mnch le11s 
th~n that require,! for the prernrntio11 of •lo11e for the ""DI! n,e;i. 
Salt Ia KO uften found in c,mMction with gypsum J.,pos;u., that 
th~ ~uggcation often mije8 whether \TO mny n,)t expect to fiotl it in 
connection ll"itll tha.L depoMt at F1. Dotlge. A.II tlmL c!lD be •niJ 
upon tbl$ poiut is that no indicnt.iou of the pr••.,.nac of salt in that 
region h11; yet bc<>D olnuved, ood tho\ si1.1cc wo aro '!11111' well 
u.c,timiutail with tbo condition ,m,J clumwter of th<> ~Lrat.:t. which 
umlerlfo the g-,.ri,sum, lh<i proha.bilitie, tho.1 11. salt Jupo~it exi.•!s 
tlu:!re nr•ri na~ encoura.ging. 
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Tb~ ,c,,,.on being so noar it3 close, very liUle tim~ ~ou!,1 be given 
to t~o ,-,:~minatfon of the co~I - wenrnto elrutn in this ,·icinity; bot 
euough WttS e1•on to con,·ince uA tlrnt th~ Ft. Dodge •·~;;i""• u a cunl-
pr,u.Juclng ,li•ll·icl, h11s been 1n11eh uu,lcrratc,I. Th,ru is g~o,J reason 
to boli,•n• thnt th~ c~,1 - fi~l,I tlo~k not exteml m,wh to the 11orlliwnrJ 
or th,; city, 1,nt llu'rc is ~vidrnce 1lic,t up tn I\ 1,oirit f.,ur or five 111il~s 
below tho dty cl,erc is a ,·cry import.:rnL Jev~lupwout of th11 pro,luc• 
lh-o c•1~ I • rrwa•urcs. 
A slum time wa SpN>l in that vici,,ity, in company with Mr. Dun-
0011,!Je, vi;;itf ng tho mines nnol exposure• of co,,I. The " nrr princi• 
)lBlly nlo11g lloll~,IBy'8 creek, ar,,l lhu bn111cho wbieh l,•nli into it, 
an,1 al!o into tlou river. 
Wu ~aw <'videnco of the ~xisl,>nco of fonr ,Jiffurci,t be•l~ of co~l 
bore, ull lying aboYc the lovrl of the Des ~luines Hivi,r, two nf which 
are very iinportont. One of these brJ, ilo knol\n lo r~ad," thi,·knrss 
atone point of nearly five f~et. 'l'l,i, ia now thought tn l,otbc higlwst 
be,t in the sorics in thl8 1·icinity, bnt we ar" not (ully &ntiefic,l ~pon 
I.his point. It ia bellcrnd to bo one or th~ Jo,ri,r he,b thDt i! orernt-cd 
by Hon, Samucl R~e,, near the L,11,k of 11.~ river, jnst licluw town. 
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This is evi1fontly nol very far nbovo the limcston,', nod i~ pri>b•bly 
tLe lo11 ~•t LcJ Q( bituminou.• CP~I in 1!,e region. Thvww; Eargcc.t, 
E,,q., h:u nu ,:,;q,o,ure al en~\ at his farm ~n Liu:ml creel, ,ome 
rour 10i)es west of toITTI, which i• l,~lievr.l to Le i<ionuc11.I whh 1he 
be,l t,f )Ir. Rees' mine, nnd if so tltr·rn is prounMy no other coal 
beneath it, n11leJ1S jt l,1> the be1l ,,f icnpure canncl c1•11l "bicb i,1 seen 
in the ri,·er bonk, on ,.,orion ,,,veolero, township oiglity • right, 
nmgo l<l'Cnty. eight, "'hiuh be,! nl~o r,robably anderHc! Mr. R~c;;' 
mine. 
'!'ho •uL. CJll'Lonifurow, liml'stone, before meolio110,l ns oecnrriog llf 
t.hc l.11uc of the ooal • meuureB at Ft. llvd6e, i> lwo,,·11 bJ it.s fo,,iJs 
111,l gcn<ral dia.rn<!ICrB a)Fo lo belong 10 the St. L,,uis W\'i<ion, l!ll:lU 
j,; iJenural ll'ilh thnt so 11fte11 meutioucJ before III r~rming lb~ floor 
(so;, t(, ,pcnk) uf the co,,.! - measures in )lariou, Mnl,asb, W»pello, 
Yun Dur<-1,. Jetr.r~"n and 01h,•r eonntitil 10 1l111 ,oul.ltwaril, a$ wdl q 
in Ill,milton, the next coun1y cn6twn,l r,0111 WoL&ter. • Thia hme-
,tone sc,ms 10 mic II.lid di,nl'l'""r with cou.~hl,.mLle nr,i<liLy t,, Lhe 
no1th11ar,l, :i.fteril• "l'l'"arnuce from beneath t.lie river in tf,c rioi11ity 
of Fe. Dodge. )Ir. Cummin~ mnnufocl11re~ 1:irge 11nant1tic• of ex~el-
lcnt limo r, om it ou :'!o1'1icr cre,-.J;, just n"nh of toW1J, a11J h~1l1 upon 
this 1u,,I J,iu rtl <red, '"'1ch Luilili11;.: ••one mny be oLtninc!I. Along 
thu l>es )Joines riHr for " di•U111ce of n few mil•~ tbuc 11.r~ aho 
lnrgt1 ,,xpo11ur,•s wl,ich thus fnr lmn• rc1111Li11c,l al,uo1l uuiouchetl, be-
cau o the gyp um iH obtnine,l wilh !,18! lnl,or fur thl1 smuc lll!C.S tltat 
uommou t,mc i• usually applied to. 
In ~••me l'luces iu the dcinity consUcrnblc quantitie• of 11,n ot1li• 
nary ooal • mea&ure 8!lndotonu nrc to be obtaiuerl, somu of 1di1ch 
would 1uake good ooorfc building mat,riul, but mucb of it ie poor. 
In tho epriug of I fill, n 1·ory E1n1,II rJepoait, coutainhi:: ll r,,w hun• 
drcd f'Onod, of line columnar ,ulplmte of elronli" wa! ft>u11,J in tbu 
coal. rne~sure ttrata nenr Mr. Hcea'e mine ,iu&t below t"wn, an,J nt 
the top 11r the gypsum ou Sohlicr erect., a eu1111! q11111ti1y nf the 11tme 
111iutrnl W'IS 11(90 fouml. '.l'hia i~ believed to be the llrst in lance of 
tho ,Ji~co1'e!':}' of that mineral in low11. It i1 true it hna very llllle 
oe<>riomio nhu,, c~t•.•pl thal it is und to produce the re,! light iu 
fire• 1torka, !111~ it ie very interesting lo tho mincnlogi~L. 
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Wliilo on tho y,ay Imme nt the close of the season 11 nry britf 
,i.it y,u rna1lc to 1ho con! tnin~ at J:~011sboro. 
The O 111ioe1 nre optuc,1 at iuLervala along c ch ~i,lc of tlic valley 
nf I h11cv crcck, \\hich emr,tiea i1,lo tLe D ~loine• ril·cr near 
Hoonsb,i;o 1111,I al o oloug tbc 11111 aides hQr,lcring t e river; all of 
them npcning al1110~t ,lire,•1ly upon the, 'orth"'·cstem H11ilw11y. Two 
Led 11re now uein;; worked hl'fc, oat, or 'l'hich i a little over three 
foot, 110 ,J lho other t,wo, feet Ill thiclrne•s. These IL w,11 loc 1cen, 
allLoui;h they fom, b large r1uAnt1t1c5 of gootl c 3] nro not hy any 
me ns 10 h nn· l,e,h 11& eomo othtrs in lo"ll; 11nd yet there nre no 
mine In :he S~i>rn which ha,·o o greater JtrC•~11t, 01111 pcrLnp! I may 
ad•l, 11 greatrT prospccliH• ,·ah:~, thnn tLoso of Bo,.11 \Jorn. Thi, 
ari ~ from thdr untnu,lly fovorablo loc:ition, nfforoling them n goo,! 
mubt nt hi;;h price , nnd nl o, from tho further fnet th11L 1111,y are 
i,,tell,,, •11llv nu~ ,ixtrn!ivcly "'·urkctl. .\ ttlmL r of the mine■ nre 
in tloc hands of )'rlvalo i11,livi1l1111I•, but fnr 1,c grc11l r part or the 
coal lu11•l is 1,cl<I, 110,l the coml bkeu 0111 1,y two comp:u,i~, lhc 
Northll'c tern ()nol C'ompnoy and the ~loingona (' I Company. 
Tho foronrr company, ht d tho prod11ct, of ii cw11 c.:tltn iro 
ini 11init, p11rcha.se I\ grcn pnrt oi tho C'l~l taken out liy prh·ntc 
parti~s for •hipm~nt "ith their own. , luch tho grestcr !',rt of 
tho .... ,! wlikh thi8 co111p11ny thlp., 1,oea t,, the gn t Pnci6c Rail• 
way, tho Nurthw1•$lcrn l!ailway 1,eing mr plic,l 1,rincir nlly l,y th~ 
;\[oingo11:- lkimpnuy. From the fact that thoso two grc t li11es of 
railway consume nc~rly nil the cot>! of tl:i5 region n. fa.t M it is 
mineJ, very little ha• hitl,erto Leen knowi,. by the s ncral public, of 
tl,e iml'orta11c r,f tho nooruiboro miues. 
Tho• ·orthweslern I.foal Comp:rny "re l,ippillg nb ut ono l,undre•l 
t!lnJ of coal per ,Joy, auol tlii~ i prohal,ly not much more than half 
of tl,e •ggr1•gato amount mine,! p r .Joy in thst neighborhoo,l. All 
tbo coal i~ aol<l u r~t u it is mi .,,J, u111l tho <lcu:um,l is con•tnntly 
increuin:;. 'fbe eotrgy with which the110 wine are ,...,rke,J givet 
■mne f•int indk11tion of the i111rncn o 11unntitie.s of co:il YI Lich our 
mine, in other parts of the ·talc ,.ill furui!h when railroad facilities 
an,! other improvementa aball l,a,·e opened a market for it. 
l 1'0~ THE nm FT l'IIENO IE.',\ OF ,-rnrr11-
,.,· 1-::,nms 1n 1,· ,\. 
'fhe follow1., .. nrtiole Ifft fir~I 1'11hl·•l1~,! in th~ .lmrric rn Journ,,I 
of , ic11u and Ari (~illim:m's Journal), for May, 1 ~r,7: 
In the ;rur 1 ;; , I ,Ii CO\'crc,[ diAtinct glac1al scmtchcs 11p~r1 an 
expo e,l L,yer of tbe l.:['per B11rl,11gton liu,r tmie (suh,c rbonirerone), 
on<! rnnde full not an,! drawin-'S of the Hmc, which 1,nvmg L en 
'unfortunnt.ely de troy ,1 by firo witliin a ye r aftcrw,inl, no M~ount 
or tho ob nation wn evrr pnbliahod. ~., opportunity bu since 
pre entail iuelf to verify 111011c obscn111ion • but I thi11k 1 nm not 
mistnk n in th ree(>l1cctio11 thot there wo. but one sot ,;,f acratcLC!, 
wl,ich were 1tra1ght, di~tinet, and rather num~rou ; h11vin" a <lircrlinn 
1outb, about t enty-two drgrc cast. Thi•, 10 far a8 l am aware, 
'Wll!' the finl oL cn·11ti1m or gl&cial •~ratd1e 111,011 rv~ks '" ritu in 
tho • !Al of Iowa. J1ho11gh hou!,lera with similar acrnlcllr•■ upon 
them are often ~ecu in various )13t or the St tc, 
Unrin,. my official lnbor last scu1m, nlthongh con ider bla atten, 
ticn was giv II to 1ho ,lrilt ,lcpoait. 110 similar tmc s of gb lnl phc-
n••men11 were ov r di~eovcrc•l, 1111til J rcnchcd tho Mill!01lfi lliv,,r in 
Milla county, where, on & ••lion &ixu,on, wualiip 1orcnly-ono, rnngc 
forty-tbr,.c, ..-c••t of the firtl, i'rindr,nl ml•rirli11n, very 1li•1.iuct glnchl 
s ratrhes w re foand ur,on limei!tone of the upper coal· mr, 1ur,., n~t 
for frnm tho mi,l llo of tl,c cries. 
The loc:ility is uron the wcatern nlirupL lore or Lhc bluff, whirl, 
border Lhe l, tt m la J of the Mi:s3ouri !liver. Tho river btii1" di • 
taot nc,nrlv tl1roc miles to the W<• twur,l, th~ elCbl'l l,ighL or tlrn 
aerotches ~boYe iL wl\! not 1I finitely 1ueertaino,I, buL iL i! prob!lbly 
uoL inuch le a tlian one hnn,lre,1 feet ahovc tlie ,,rdinMy atnga Clf 
w tcr. Ab nt fonr feet in thickneP of (lrdiunry drin mo.trrial rcated 
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upon the stra.itcd anrface. This had been pnrtially remqvecl by tho 
'lUD.rrymcn, ~-~posin.;; th~ seratcl,es to view. fu-atiu~ upou this light 
dcpusit or drifr, awl sloping upwarJ to the high LwiH. arc about one 
hun,ire<l and fifty f., t of tluJ.t peculiar lacuolrine ,!epv•i1 called by 
Dr. Uwen "siliceous mllr1;· a.n,I 1,y Prof. Swallow tbe .. Lluf!' rorm11-
tion," which ,keply co-,,ril the drift nu,! umlerlying rocks of lhi~ 
region, except where t!wy hn-ve been Mpo~c•l by fluvlatilc ileuuda-
tion. 
Tho bouldol'li aud pebble!! coolllim,rl in lhe drift materinl of thiA 
locality ttro both gr1n,itic nnd metnmorpbic. They nro w~U-
roun,foJ nnd worn, and strnitttl focca wi,ro ob~erve,J upon <1uite a 
oum\,er of them, lhn• ll.ll ni-arly a poP,ihlc dewoting thew in the 
vtry 11ct ,,r ,corinq 1he rock, in ,ii11. 
'l'bc flcratd,ca Lcr11 aro in hrn sets, a CIJll.r!cr 11wl 11 linrr; thollC of 
the latter mc,r,, 'numerous than 1Lc former, but tho!e of Loth FHa 
being perfectly pnra\lel with their fo!!ows, diJ;tinct and !ln<ight. The 
surface of the rc,cl. h~d lmt·n .;rouml level nm! smooth, re1u,,ving nil 
unen:0110,; of the H~tul"!ll bed,ling .-urfacc. Tht '1irrc:ion, <>f inc 
striw 11 ere det~rmioeil liy a Hry good pool.ct• compn..••• That of the 
coar er ect (No. 1) WM foun,l (J) be S. !!0° J:J., an,I tliat of tho finer 
1tt (No.!!) S. &1° E. No 3\lowo.11ci, was matlt• in citlwr c,ue for the 
variatio11 ,,f tlw mA)lttotic DfUtl\o, which the locol eur,r~ ,·ra calculate 
el about clcv~11 degrees ea 1 "r nc,rth. 
At nu oxpo•11rc of llw £1>tne limestone ono niile bolow Omah11, tlrn 
c11pitul of !liebn1,ka, immcdi:1tely U)'OD th,, ri~lit bnnl: of the \li!SOnri 
ri,·cr, an,! ouly some si~ or eight r,•ct 1.bov,, the or,linary !t&gc nf 
water, other scr11td,ca of " &iwilnr character were. ohservcd. They 
1ur fouml upon tho upptr urfnce of n firtU ICLyer, which tho work-
men h11,I o~po~c,I n,1 were re111od1,~ for l,uildin;:; 1,urpo-ea. Iler<·, 
howorr, there is hut ono d of scrntchc~. their clireoti«n hcing 
S. •II• W. ( ~t No. 3), ool alluwini; for nriation of the m•i.'llctic 
nce,llc, 'l'bo surfac~ of Un• rock is n"irly or •1nite level, but the 
rouglrncM of the nuu1ral l,e,l,ling flurfacc hu UQt been mtirely 
retonveJ, yet the ,trim were sn 1listi11ct tl111t oo difficulty w•f fount! 
in aa<.1crtQini11g their true dirution, 
Thn ,lr,ft at this lo~utity jg 11rineipally cowpo!cd or a dork coh,re,1, 
tiff, clayey material, i11tcrruixc.J with sanJ, gnivcl an,1 liou!,Iere, and 
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nriM from one fool to ci;:ht foct in thiclrnesa. 1:'pon this rtlits tbe 
bluff formation ns l,eforc ,le~criLcJ. Tlo~ face of the blull at tbe 
I C!llity "!,ere !he bl~r ob,an1Lions were made ia 1wnly at rii;ht 
anglei; ..-ilb the ,lil'ectiun · f LI,;:, -t rin,. 
,n,idcrin:; th 11 the whole re;ion •urro11n,li11i; tLese locali1b,, an,l 
for a 1011;; Jist.anoe to th~ 11onhwar,l of thr111, i 11n or,iirtly 01,en 
couutry; Umt lhi, prc,cnt pro1ui11ently llllil~cn fcllturc.• of tl,e r,,giou 
h,ul 1heir origin at a period subM>qacnt to the d1ift; nml lhc citnmc 
e-implichy llnd m,lfonnity ol the &trata over '1hich th~ glucier6 u111ot 
hM·e mo1·eJ, the ,linictfon of their currents which tlrnM scrntcbH 
app,m,1,tly i11dicate se..m1 Yery rcma.rl.abl~. W,• not only sue III the 
)lills cuu!llj locality that thu bCratclies upon one nn,l lha umn 
&u.rfal'll prove that l1ru •epJ.rale cnrrenta exil,•~•I tl,erc Ju:riug 801110 
porti-,us t>r the ghu,id epQcb, having a <linrg ncu of thirty • one 
degrees with eacl1 vthtr, bul al10, only nbout :wenty mil<;ll to the 
n(lrtLward, ,re fin,! the c,·11!c11ct' that auothcr current move,] in a 
direction 1'hicb formed an angle of ni11e1y - tlireu <lcgrccs with .. 110 ,,f 
tlio,c in :OUUs county. 
Since 'll'e see D'l evid,nc,• of I.Le ctlterupornneuns exist nee vf 
olJstrucli •118 which might ham J,flcctc,1 the c,n-r,•ut of a regular 
1011tlicrly- 111i)ri11g gla.r,cr, BnJ 1h11 hav<' pro.lucod the ~cr .. tchcs in 
tho rarlm,e ,lirec11ons shown, it 8 ems 11eccM11rv thnt w,, ~l,o,tl,I •~ek 
for ionic lltlocr oxpl 111ntiv11 of tlic111. Ob erv~tio1,3 thus fnr mn,lo 
ccrtaioly 11ffor•I ,·ery inn lcr1uat1· ,J;,tn u1 '"' which to b:i<o n ,lrfinito 
tl,cory cvuccming iho re11l directfon of gl"d~l c11rrcut.1 ,u-er 1h18 part 
of the coutii.enl, hut tl,o coiudJi,nce of rho Jirectinr1 of tbose 
&cratcl, ~ wluch hue l,ecu oLoorvc,I Wl\h tho s••nrrol c,mr C or tl,., 
dnunage of the r ~i, ,. in 1'l,ich tlwy ocrur, is worthy t>f r•t<-ful 
con itlcration. lly refeniuce lo the mentiou of tho locali~y, ueor 
l:urlington, 111 the commcncem~nt of 1his 111iclc, au,I tc, u rnnp of 
lu'.ra, it will be aeen th t tLc ,liroutiun of tbc cratches obi nc,l there, 
co,nQ11fo~ 1•rctty ncnrly with tho g,·ncral ,lircctiou or Ilic draiunge of 
the rastern w11ierabe,l of tho Stale. 
SN N,1. 3 represents II current uoinei,ling qr1ile u n,,su-ly ..-i1b tho 
g,•1a·ral tlirccti<Jn of lLo ,Jr .. i11agc ur111n tl,o wc11tcru wn'-<·r~lir•I; 
1.1111 INI N,,. I nnd No. :? re p~ctivdy rcpresenl eu:rc111.8 11pi,ro,im-
atol1 coinciding "itb tho gc11,n,I t:ouracs of 1lte )Ji11ouri and l'latle 
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RiYtr8. '.l'hnt the do~e or the drirt epoch !er: I.he ~nrfo.~c or olll" 
Slnte u11w..,.ke,l by strong fen!nres, nn,\ with sb<1llow, longitndi!llll 
,fopreBsi<>n3 "hich gn l'a io.itio.l direclinn to the c,;:,m1m, or the 
atreame. ,md th11t t1iee!l auh~rqnently cnt out their own ullfy~ by 
croofon, thera e~em, to beT1a rC"80h to d(mbt. It seem• n'.11 iruproh• 
!!.bl~, nls11, th•t the<o initilll depn•si,ins iu tlie rmrface, whether 
prh11an1y cr1Utc1l by llexure, of tho Mrth's eru,sl, u. W~tn~y ha~ 
sngg••tcd. Qr not, moy Le reg,mlcd to snmo extent u i~dioee of th~ 
g~neral. ,llrnctiou of ancient glllci~I cnrr•m~. . 
There is nuolht>t iutcre,,ting matter in ennnccttoo with these 
obsen11tions of ,lrj ft phenomomn along t.lrn !.li!~ouri mvcr, noil the 
e,,rislonee of tbe impor'.llnl lneustrine ,lopo,il there. Tho elosc of 
lh~ drift epoch evidently h•ft 8 l11rge rlepr.,!si1m of th" gencr11.l 
surface in the rc!!ion, n ]'~ttion of which i; now occuric,I iu pRrl by 
the countie• of Fr,mont, Mill~, r.,ttaw11.tt,.mio, lliirri,on and 
hlullnrm. Thia ,foprea•iou l,e~nmo a lurgu fre8h -water ln.ke, the 
'horden of which hllVe not yet been defi11itdy "-"Ccrtained, l,ul no 
sati~r~cl,,ry .evidenr.., of it, ui!teneo e•.,mrnrd ~r the EiLst Ni•h1,1v 
botany m1•or hm.s been observr,l in l'lW!l. The fosouri Rivar 
L•vl,kutly e,nptie<l into thia Juli•, un,l flowP'1 from it, until it heca~o 
tilled with the p,,c,1\iu d~r~sit of fine, si\ic,•'>11~, msrly matorinl, 
known n~ tl1e \,lull' foriuolinu, th,1 obllTaNcr of which is Ycry much 
the &amo "8 thnl of t!a• muil,ly m111crial ll'llid1 woulil now ho dep<1S• 
hcil fr11 m tlrn wnttns (lf tl,e river if It wcro possible lo throw a 
pcrrnonec,t ob~1ruction arros~ it. As lhc valley of tho river wae 
griuiu11lly ,leepcn~d du.ring the 'l'errnc~ ~,,och, its w~t~rs f~un,\ no 
,\iffi~nh\' iu swoc1,ing out the fin• homllgcncons m11tm11l wlnoh they 
bad lnif11ro <lepo,itcd, leaving thoso high pecolier blnff's npnn caob 
1 i;fo of it" bro~.i bcllom. • Frc~h - water au,! l:>lld &hells of existing 
~p~ch!,, principl'.lly (',nsternpo,l~. are often found in this deposit, 
from b11;e In 10:1, am\ its thiclrnoas 8Qtu.ctimC! read1c~ mure thfln two 
h11nolred reel above tl10 <irirt mllteri~l upon which it ra.ls. 
Seventy or eighty miles to tl1e eastward or the MisSQur; River, in 
the southern tier of counties, there aro evidences that tho 1lrift 
dtpo1it roachc• a. 1hiclm~se of more thllll a hundred and fil\y feet. 
Wutmml from tlui.t region I sensible diminulion of ita thickneu is 
sl!cn, and, reaching tho region of the blulr formation alo11g tho 
Missouri riv~r. !he drif mnteri~1 i• fo11n,I in a!\ cases cnmparnlr'"1,ly 
thin. l.ci11g lhiunc,..t whorl' the hlulr malO!Tial is lhick.esL 
At tbe loculities wliere the •emtebe• wen obs.,.n·,1, tbe drin 
mawi,1 showed erideuece nf onusm1.I ,i?l~nco of glnnial nction, 
b~inJ;!, ~s before r~marl:C1l, nnly a fow foot in tbickn;;o,3; nod in some 
r,\01c~s in the R&n,e nei,;hborltoml it Tll! eritiNOly wanting, th~ bl aff 
m1>1.<ltinl roatin;i ,hrec,\y nr~o 1.he ~01,I · mvasoro limestone. 
..'in e:,;p[1U1stion of th,,;e f•ets i• uatarally so11gbt for. Th~ mo~t 
platrnolc ,tem ~ tn Lo. tL.al gla,:,ill-l &etion eJ:Lemfod moro ,lnply 
beucotL the .~~era.I s11rfsce !1~r~ than d3owherQ, and that the olircc• 
tioo r.ml charncler of 11e rorreu Ls were 1111rl1 1h1 rho grN1.ter ]'UI of 
the ,\rif~ mai~ri"I ,ms sw~rt. n1l1ly to ntber plnccg, luaving tblil lake 
huiu to l,c fille,l \Tith w11tor a! tho doso of lhP glacial cpoah. Fur. 
t.her i11ns1.1gatior,s, bnwcvcr, are nec,led to demJc 1mch 'J'l~•lioos n.s 
then. 
It is nn1lent,J01l thnt lhe 1no!L rolial,le information we can obtairl 
in rclatiou to tho 1iunerRI direction r.f nna,ent glaci•I cnrrenU! will be 
the idm1tific11tion of Ibo tran•ported materiul,, with those at the 
placo,; of their origin. Yory few ob$ervntione of !hie lrind 
b~vo yet Lo~n at.tempted in Iowa, an,! it is but foir to auto lhat 
tbu,r. fow nro not now IPN1 t,i harmonize clearly witlc the dircotions 
or tho gl11d:il aerntcht!!! ju,t ,loecril,c,l. ] tl'fer lo Lho rc'putu,I 1lla• 
eoveric, er g:ilona aml n11livc roppvr i11 1ct~nl nf tl,o counliea upon 
the ~~skro wat,,r h~I of tho Siatc, Tho ~nly kllctf!I loc11litlea from 
"«Li<;<h tnch inaterial, migLL hl\l'C l,t'l\D dcriycJ lie to tho norlheul• 
war,(, lu a direction nenrly nt right 1UJgles with the cMloru dr11,i1111ge 
lh,c~. ,\Jiaio, 1>rofusely ~eattcrccl over the region J,otwl'l•n the )lia• 
aouri rin•r and the mi<l,lle of the S1111e, eo far uorthwnnl M tho 
fourth tier or coonticJ and prob11hly muoh further, nro boul,for~ nn,\ 
fragu,enla of red,]i,b • colorpJ ,,uarldh•, c\oaoly onHwtring tho 
d1?Jcri1iliou given hy Dr. flny,l~n c,r 1110 rock 1\ hich r,ncl~~M the 
pipe.stnno of snulbwcatern :'.lliuncs!>I•, &nd ff11,pcctcfl to be of ihr 
•~me origin.* ,,hoal,1 this Le the Ms~, it i1 bQt en.,y to ace boll' 
t.!wy ~"ulil h3ve reaebu,J their pre>1e111 locntions with gl1tcift! curreot.11 
in the direction of th, drninttgc ,,r the lfcBtern ,r11ter8Led, pftrticu• 
• l>t·G F. V. lhrJoo on lh~ IJ<~l••IIY r,f .lfonlltUlern Jl1Jwt1; 1h11 Jouroal, 
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larly if they 11.ro of lhe age to which Dr. Ilaydcn lias rcrllm"l lhe 
roch of thu famous k,aalit_y; for in th:., ca.se lhey oai, uoL Le pro-
swnod to havd en!t exi.tcd much fnriber to lha eastward. 
The q1111rt<ite l,oultlrrra in tltc region rdened t? a.re promiscons.ly 
iotcrrnixeJ with those of other metamorphic a.11.d of grnnite origin, 
bot thQsil of the rc,1 qnort:iitc arc ~Hrywhcre o. lhlle l<•ss wn.terworn 
o.r.u morG angular Umn the oll,crs, ,uggesting :i. 1.:8! dist1u1ce of 
tr11ml'ort,,tio111 whioh ,,ould really be tho c~e if derivc,l from tJ,e 
pipc.1toue region. 
lNOIAN MOUNDS•. 
'l'hc whnlc l1i1tory of tl,~ .\.mcriaan contint-nt. prc,·iou~ to it~ 
diacfivery hy Columbus, i~ so wrappc,l in impenelr11\,lc mystery, that 
tho J~uL tMmcnto of it.a nnd~n1 iulrnhitu.nts is NgRr,lcd ,, itl1 1m11s11al 
int .. reat. I.If !he rMo which 1•,dw•1l wher, Euro11esus fir,t vi•ltct1 
i\.wNita, nn,l llhiclt rro"· occ111,ieH 11 li.rge portion of it. wu hove 
eom11nrnti>·cly fult informotfon; y,,L of thl.'ir ori1,,-in nr :i.,h·ent upon 
!he co111!11cnt, wo l..now nothing with t<'rto.ioty. 
Kutll'ithgtamling this nnl of k.uo;, ledge of tbeir oarll bist,,ry, the 
oviJence ecems lo be si;tisfm.,tnry, tbat an aborigin11l rn.u more 
111cicut thlrn th,-y, 1011d b:iving entirely 1li!Toror1t nu£l.,,n~, -,nee 
inlrnbitc,1 tbo co1111Lry now aecupie,l by the 11ortbern nu,I nol'th -
wrs~rn Stnt"9, u.a well 11s part.a of Cana1o.. 
The principal fcanues or th'.1 ,•,·idenee \fithin tho a.rl!ll named, 
aolll!i•U in the nmnins of ancioui copper - mlni11g in the Lake 
Superiyr region, nnd tho presence ,.f whnt arc COmlMnly know11 .... 
Indian ~founds. It i~ bcJie,•~•l ihllt tlro present race ot luJinn~, ot 
t.he limo uf tliu fir•t vil!iL of Lhe white•, know not.bing of the working 
of nny m~tal, not evo.n of load, ,mJ tlicy also serm lo L • iu u, utt~r 
igtloranco B9 ourselves concerning tho origin of the n1oun,ls. 
Tlrse mo,mJs ore rounifo,l elev lions of earlh cvlrfontly scn,pcd 
up from tho surroun<.l.in,1 ~urfac~; Uillll,lly sm~ll, often scarcely 
1listingui•h11ble, but occMionnUy of considerable size. They arc 
u~unlly circular, sometimes ov11I, rm,1 even in Romo cMc, bear a 
fa11cicJ rc8emblllnce in outline to ~01110 1>nimo,I. 'rhry arc almoaL 
• rr.,rn U1e Annolt or lo,., for Jonauy, l!lGS. 
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in1·11.riaLly in grOn('!, nuinlicring from two or titre~, to fifty or rnorc. 
&mptf,aeg they ,;:ecm to l,e 11rru,,i,,,l 011 a ,I~linito grounoi. pla.n, bu: 
ar-, .,ftm distrilmlo•l withoot oril r. 
Conoemin tbe pnrpos48 for which lh~y were con•tructe,I W(' ue 
mucl, m il 111,t. bot they llM u•uall>· reg:,rtled u mcm,Jrisla of the 
,!,•:11I. !Inman remtius lta,·o ,.rtcu been fouml in conneotiou with 
lhr•m, hut 11,is is by no menn. invarial,lc. \\lien rmdr remniu§ •re 
fouml tl,c • <'1'11 " unlly pl11acJ arouud the b1uo of lire moou,l, ,.-!,ore 
th,,y nru IIOmHimea m~·J,:o,l hy tho prc,euco or 11,ict &tone~. but tlicy 
•clJ,,m if ever o.-cupy tb" e •nlr<', with tho eartb heuptJ,l upon 11 11,~, 
Rn,fo Jl(H rry n,1 other ri•lica tLre Cr~11rn1ly foun•I with the,~ 
rcmahl<, to ,;hich tl,o pn· 0 e1H ruco nf In,linna B.l'em 10 bo entire 
atnngerG. 
Th~ r,ioun oornmonly oc011py l'rnrnincut, or othcrwi~c it1ltv •aiing 
loc11tio11~, in ,c rnnjorily !lf r.MO! hcinp: found upon tire brow of t~t 
1,old oltnr11oteristio hlufTe ,vhh•lt Lor<ler tl,c wll,•y• of our Westora 
rh-cr•, but are not 11nfreque• tly locat,.d upon an rlcvate-,l pl11te1111 
1<hicb ie kirt,d rouu~ hy t1 low rang~ of blti!lii or hil!e. Stnn,liag 
among an-" of these muunrl , ouo linda tbe ao.rrouuwng scenery 
inTan•bly intcrrBling. nwl r,fom ~cry i1n prc,sivl', 11howing tl1•1 IL 
certain et•nUm• nt ~ni,]eil tlie Luil,lcr15 in their selection of th~ grouml, 
but-~ list Lina se111irncnt wue, 11 hetL~r nf religion, vonernliou of the 
d,n,1, or 11n 111 prcci~tion of the beautrful um! sublime in nAlur~. we 
arb kft lo conjt•ch1te. They Dre quite f1<1m~ron.s along lbe bl111f,i of 
tire Ii,,!! stpJ•i ri,-cr, 11,l tho lon•r of th11t ro,nanlie Aceocry, lrn1•i11g 
ilought out aome poim from "hicb to obtain :1 vi,w moro bcnuliful 
a11,l imprt'Sl!lfQ tlm11 the re t, will 1)111,.,1 al1ra.ys firul l1i111srlf in lhc 
imn,n,1111, c pro~nce of o. grour, of 1uout1,le, 
lluriug tl,n y,r gre s of lbo St:it<• Gc,>logital Survey, n1ony <it 
tbc,11c intrrc 1lag objocla hnvo he!!h nb-ermd, but the 1•re•a of oLhc~ 
1111ttter1 Ii~ prcv nte,1 thai c:irrful oxnrnin, ti~n uf tbNn wl.r.ich the 
intern t of Iha enhjPr.l re11uiroft. Along tho 1.iuffs of tho [,,"." 
niri•r hctiroci1 fowa City nwl Colurubus City, ~ li,rge numb r of 
them l,avc bNm observed, o ,·ary numcrou8 group of wbi~I, 1101•ur 
ju•t l>clo..- the moutlt of Engli I, River, nbou\ twelvo milell fr, m 
1,,wa t ity. Ao interastin, group is founJ on tho !nml of lion. 
Elia~ Dou,l, nenr the ne.1 Moit,c n.,,,r iri Vnn Buren County. 
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TL!iting &c City, Sao County, lu,,;t 1111tumn, I ob,ervo,l se,·enl 
mollJlils. will1in the vlll .. g:e, &nd b.n~iug no time to devote to 11 careful 
e.uminalion of these, Mr. D, C..rr Euly, fill attorD»j of tl11>t plo.ce 
hu kindly flll'nished mu "ith ,ht.u for the following llecount of them, 
accompa.nie,l by ,. cn.refnlly drA •rn pl1n, which I regret cnn not be 
publlshcd 1<ith thill Mriclc. 
Sao City is plno.1,anlJy foto.wd in a.n Jil,rupt berul of llnceoou river, 
which sweeps aroun,l it upon tho north, -t =d ••.mth, and resa 
upon ono of tho1111 level, or g~atly inclined spaces called by I.he 
actllero " ■econd houom." They wl>ru ,loubtlo4" true bottom IIIIlda 
age, ngo, long btfore the rfrcr h,1d out its valley w dcrp aa iL no,r 
is, and hing befor0 the mound. build~ra oceupi~d the ground, bul 
they are 110w, nnd were wnon tbe moundij 'Were l,rult, $Orne of the 
moot inlercfting and fertile apol<!, ruJd fllr a.bovo the nllcli of lioa<h. 
On the west the town iB hordcre,l by II modenr.tely ele\"nled blulf, and 
thus tha whufo 1pu.ee is s!U'l'oun,lc<l by strungly.mru-ke,l topogrnph-
ie11I featw-es rend,•ring it onu of tho moat illter~sling ,pots in the 
whole rcgfon. It is 11hogt tl,e c,,nlrc of tluti ;q-,o.ce that we find the 
m!illmds. 1111d doubtless 1111 appreciation of the l!tll"l'OU!ltling f,:,aturea 
guided tbf 1110Ulld •b11ild1lr• in 1ho one r.o..e, ant] tho IOW11-buildera in 
the ,,tber, in tbu ,~leolioo of i,;rouutls. '.l'be mountls arc eigltt lu 
numbor, urr!\ngcd in o general direction from northe~•t to ~outhwen, 
but withuut rcgulo.r order, UHi Jiatanuo between thu two e.xtremcs in 
thnt direction being a. linlo lea9 tl1nJ1 six hundred fci,t, nnd in ll1e 
tran1verBO direction, leu thirn ll!IO l11m,lrril fcc,t, 
'rwo of tho~e llloun,l1 o.re oval in uutlino, 1u1<l all Lh<t otlrnt11 are 
circulo.r. 1'ho oval 0111!1 aro l,,oated r,ll"ther to th~ i;orthcust, a.nd 
uurumc11uing with tile first of the•~, ,ylJich b near bis ,_.itfonc~, Mr. 
JE!~dy llivca tlio!r ,llawnsion,, a3 follow~, pr11grea!ing irJ rhc order of 
their occurrence to tl,e southweKt. 
Na. I, !Ill foot in dinmuter, ct1.~l and ,rest, nod 3ti feet n6rtb nnd 
•outh, 111111 tw~ foot high. 
No. 2, 60 fee~ iu diameter, 011111 nod west, and 30 feet north and 
south, and two feet high. 
No. 3, oiroul11r, 66 foot in rliamoter and 5 feet high. 
No. 4, " 80 " " 0 
No. ii, !JO '' " 3 
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};°u. ii, cin:uLLr, CO foci iu diameter a.n,l ~ foe! high. 
No. 7, :,Q •• 2! 
No. 6, GO ,. 3 
It 'ftll he obs~n-od that three of the•• 111onnds aru uf exaatly the 
s&ma dim1cu,ion"- :uul that tho long uus of lwo 1;n1l on~• nrc in ~n 
c~t awl wt~I ,Ji..ectioo. w:111 noL in th" lino of their iliatribi.tiou. 
N1>s. four, tin an'1 i, ho.ve bo,·n oloi; through the t!fnlro tu the 
trndisturl>ei1 l!llrtb, th" pnhli~ well !tarin~ ()()en ,lug tlmmgb number 
live. uwl th~ lag - •tnli art in number 1u; au,! nothing uf hurnon 
Nmnins or Wl.!tl.:1 of a.rt have l,ecn d1seorcreJ, 
It is 10 l,.., L~p"'1 that ,luring th~ progrcu o( tlto Stnlu wgr\ 
mffioieol tim" in~s bi, ,le~olll•I tu tlie car~rul "utuiuarfoo of thcat> 
works of I.be former owners or our a ,il. 
Aftu rdur11ing from tho IIOrlhern pl!lll ro,;ioM, 1 puLfoh<',1 in 
eenr..J of th~ foll'a IlC'WAp11pcro an artiolu u11~ll "Wu.lied Lake.a.'' 
Sub~c11ueI1tly ibc Iolfowing article Wti commnnio11tcd to tho .li,1,rka1• 
Nal1tro1l~1, lSttlew, )fou .. ) and is imertml hem, in place of the other, 
bce:1uic ii contain 1omo , .. l,litio1111! wath•r, nn,i L~cnu•e it is fnlll'r 
upon tho uhj ct of tho o Illes; 
\Vithin the liut te11 or lif1cen yu•rs a nuwbcr nf 11rticlee hu.rn 1,r· 
pc ,re iu tho newepnpcrs 1111.J p~riodka!& of tho country iu relation, 
n,orc pnrlku!Jirly. to hlo small lakes uf .NorLl,ern h,""· Som or 
the writers linvc conteuted tli,u,suh·,a with merely c, ,lescripli,m of 
wha.t they saw·, wliilo othcn !111,·e toltl 1lra.t1 •o stories iu which they 
dc.uribed tho" rcm11ine of thu wvn,forfol hun1li~·ork of n dcj'arlcJ 
rMll uf 111c11:·• wi,n~ in tl,at part or tho Sl~lt,• J11ring lhu ,,ud 
11llliOll, cxcc!le11i opportuuhics wern lm,I or ex111nh,lng hQth uf th~ 
lbkes ju L tmmod, M well Ill olhura of the unme r.horncttr, fourl1•~n 
111 uumber, or which thl'l fvllo,.ing is II Ii I: 
1. Olca.r L11b, Uerro G~rJo county. 
2. llic6 Lake, Worth oounly. 
S. Silrvr Lake, Wor1l, couuty. 
4. Drl~ht's Lnkc, Wortl, county. 
[,. Cryel l Lak~, llaul·uck county. 
l.i. Englu Lak~, U..ucoQk coWlty. 
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7. Liikc Elihro.rd, IIn1100<;k co11nty. 
B. L"ko ~lary, Ilancock couuty. 
!l. L1tko Flom, IL,.ncook e-nnnty. 
10. Owl Lako, Ilnruboldt county. 
11. L11.kc G~rtrmfo, Wright county. 
12. La.ke Cornelia. Wright C<)n.nty. 
15. Ehn Lnb, Wrii;hl county. 
1-1. ) -1'11.I] Lllko, Wri~ht connty. 
ll'i, T..,iu Lak,;s, Cnlhoun county. 
Hi, "WnU Lnkn." 8:,c county. 
According to tho.~e stories the remnini o>nsisted nf walls of hnge 
stone~ encircling thr Ink.es like tl111t ol nu artificial ~sh-pond, so rni&ed 
u Lo prevent ,m oterllflw of water upon the adjacent low ground, 
eloping tQ Lhc watcr'a edgo with n pn,erncnt like a !llis!iuippi levee, 
TOllP•le•1 nnd grn•le1l witl1 e~rtb upon tho top, forming a good road 
upon which lhe Johl1!l of tlmt d~parted mcc JoubHess drove their elk 
or buJfalo cbuillll! iu puranit vf plcrumro or of !heir ,Joily vocation•, 
llml the whofo finishe,I with a gn.rnitllre of a11go r.iOectioos opun the 
ronmbility or hmnno 116'alt-s. Sn.eh fimta..tic •tori"" lum, rendered 
tho,e mo1fo1L little lnkelo\4 so famous tha.t onaoy pilgrim,.ges have, 
bee,i m~dc to thuir borders with tho hopo of fiotling ao11ll'thi11g to nid 
iu pon~lr'1,U11g thu my•kry tl1nt shroud~ the ,:,orly liuman hi3tory or 
our c!ln tl,.cnt, 
It i~ anr.h lnln·lcl~ u thcse1 ~n•I their orli,(in, thnt will now. in pnrt, 
rn_g11ge our nlteotiun; an-I while shqwing th" grounrlle ,ness of tho 
111ori1M r~f~rru,I tn, Wll hope lo pre,;ent atilt moro intereatiog unJ 
won,lcrful foots, bC'CBU~e. in tbo rcnlm of nu.lure, truth is slrnngcr 
than 6utioo. 
1''irst, lat u, go back to their origin, for the)· orlgin11tc,l from cau~c8 
111. dellnitu that wo •re Qrtt>n ol,t~ ta eamprch,n•l them ~s clearly H 
ir we suw them in oporl\lion; nm! tho time of their formation iu rela-
tion lo other geologicill clinnge, is os nccurAtely dt-terml11~d M tLat 
of noy olher. Not only b11ve the !11hB bad n definite origiit, but, os 
W• shall preeontly ,cu, eomo of them bAve also ha,l an coil, and wo 
know they flllro oxi~toJ only hy m1•,1ns or 1he records tho~· b~v• luft 
i.n tho earth they onco oovcre•l. lleucc the ad•len<lum lo tho above 
title - pru,L 11nd rre tot. 
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L,i.\:t hne ,loubtleM o,cist.i,t upon the eo.rth's !\urfn:e in n••ry 
geol,,gic,I "~e, but tho,s~ nr ,,hieh we nro •pea.king Lad t11eir ori.,;in 
a.t ,. p6rfotl rc.,!.ll,Y ,cry remote, when con•iJ.re,I ill rell\tlo11 lo tho 
watorie eM!. bnt ~r!J re,ent wheu llatn('!Lred with tho geologic,.! •goi, 
..-1,kb rrecetled it. 
.All geologist .. a.re agree,l th:,t at th~ cl%-e Qf tbe Tcrti••y •g~, 
111\er the atratlfie,] rocks h~d b~en fonn"l• •ml hoI"fll" I.ho pre,;cr,t 
oomli1iun of 1hing• .. ..,,,ie,i npun the .f,.oQ of I.he enth, 11. long· pori,,J 
0[ timr. elilps,,d, Juring which tlw whole northHll homi,pber~, IL9 r,., 
sonth a.t l~tu1t Ill! the thirty - ninth ,l~gree or north IMitn,le, wu ~ov-
m-e.-1 thickly nnil c11n!t:1.ntly with ie»; wMeh limo they call th• Gl11cim \ 
epoch. All nra not entirely I.Ja.'1'"ed •~ IO what con,iition th~ iec wnt 
iu, v;hetl,er llo:itiog in a Blallow 811& in the foru1 of noes ""d ie~-
b~rgs, or in th' more cnlTlplett\y frmen 0<>11ditfon or a wide•proo,l, 
c.ontiuucm; and aoutlu,rly tuo\'ing g!,rnier; yet the latt<1rhy potl11,01ls 
fa gencrnllyn-0~~1•te,I 11'1 Monrdlog with th~ gr.,111~~1 nwnber nwl most 
irupori...nt of known f..cb!, .All ,m!, bow/>ver, ,igreed that the l,ool• 
tkr• antl pebLlc• wbieh 'l·e uo every whcTC sl)ll\tered o,·er die fo.o" 
of ihe ro1111tl"t' ve of 11~rtber11 origin, aml t!t,t tboy hvo ll'11t{i,•c.J 
their roun<ie,I furm1 !,y a.ttritfon iu w ter or m,,rlug ioe ,Jurir1l!' tLo 
time nr their journeying, from tb.,,r northllrn l,om,•a. We 1ru 1I.0¥<J 
houM~n nml 111• gmvcl 11po11 tlw !nrfacc only, l,eca1190 wo cnn lon"k 
no ,foq,. r. but wo It~,-., aban,fant proof that t!,~y nro iniermix~,l whh 
all tl,~t Incoherent 1nn s of materi.11 which 14eol0gi•ta 01111 ,lrift -
th:,t mnterial which 111,•~t~ gur ey1•~ e,·~ry where, form• 11ur tioil nml 
Bui, 'lll, an,l co1·cra all the stralilieil ,(lcks like • n,nntlc, uocpt 
wl,,.,e u,~y lta1•c l.,,;i•n h~rod hy erosion. SMIie <1f th" finer mMeri .. l 
nf Llie ,1r1r, wn• .J~uhtieB~ brought rrom the north 1ii1h th~ hrinl,lerP, 
but, with Lite eiu:tp1i1111 of th~ 1 .. u~r, ii ball Luen l.,rge•ly d~riu"l hy 
n.ttrltinn from th,:, roe.ks on>r whld1 tho gl,micra J•fl81't•f,,;r from tl,r;&c 
"'hich now nnrlcrlie tho ,lrfft. Thu tho 11oil i, uothiug morn tl11111 
pulverize I rock, an,l tho whole c!rin formrt1!1>n, c!lmpo,c,I •• it i11 of 
honltlrrs, •rinel, und, clft.)' nm! ~oil, ha,I 1L<1 origin ..,, 4uch thru11gh 
tbc ngency of foe. 
AL tho ~lose nf \l,e gl~oiRl npnch the for diennonr~d from lho 
1e.1upornle 10,w, the present co11,l,ifo11 of the ecatipn1 w:na ~,tnb• 
II hod, au,) th,· oor.1ii.ent n 4UDI ,t very nurly itll pr~•rn\ dimoneions 
~IJ 
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an,l fono. The hOrrhern put or 1bc Gre t Valley- it is to tlti~ 
regi,,n which m•>rc e-~p~dal reference 1e ruaJe - waa thco uom:.rkcJ 
hy strong topui;raphical r...,.111res, for i1 mu trn~traeJ Ly nu raug"" 
of mouuwi11,, n•>r Ly any ri,cr, or atruam,. :->hollow ,lcpre-A>ions 
only, markc•l the oUif~ce, which w re lilied with w.1ter Crow tbc 
rains aud tb,i melting iNl. Tl,eso WITT'C lli,:i primitfro h,kd.i1~ an<l 
exi5te,l l,efore any 1lefinitc strenws were formc,I. ,There the ,lepre~-
aiuia 11o10 longitu,lin"I, or cvnr,e01u,l in chain,, they ;;,,..·c initiw. 
dirl'c,ti,.,11 to the cours~a of th~ strNma iuto "hich the surface wnt,,r, 
w~ro gulhnrcrl, iu1tl carrie<l aw•y t,, tho sc . Thc,e nrc tho streams 
of tu• ,lay, nn,l t:h~ir ce&soless lhw, ei,l,;d by the rnin~ nnd frosu of 
Ibo unn\llllbcroll yoar, that h1<ve p,i;;,od ,.inco then, have worn their 
ow1~ claaf1nol1 doITTl, n,H only througb tho incoht'rcot drift, Lut often 
al t1 throu;1_l, soli,1 slr'4Lifiml rock~. lh~ c,l6"9 of which we see rro• 
tru,liug rr.,m their vaJ!ey- th>pes. Thuj nil 1ho nlleys nf this 
rn1;iun aro valleys of crrn,i,in, an,! ii is metcrulo~ical erosion alone 
that ha. ginn it ita moai 1>romintnt physical fe,.torH, 
,\ nuc ~lands upon th~ bro~,!, lofel pr3irics of Southern Ior.i., 
aoJ 1wwp., tho well - deline,l, ocean - like horiion with !.i.• Je,•cl. ho 
fin,!, tho bubble uvcrywl,~ra ns1iui; uroa; lht1 cross - wire, cxc"pt 
whero llm ,liato.nl dark line of Foreat folia,gn rc\'eal, the prtl3erace of 
n 11ren.m. Aj<prv11~hi11g Lb!s, the rnrfaco bcc•Hnes umlul111ing like 
t1.1e 6!J1t"ilh rolling (,r a •ell; b,it looki ui,; clu1dy !,~ will ~r,c th~ 
fv.ry ,fopres1iou lt:.,J i11t1.1 u ,till ,fot•por one, unlit the 11pp•·r 
brancJ.es of thll ttrcumij ve rcael,e,I, tlio 5urracea i,f which nro ofttn 
more tlaau ono huwlrc,l and fifty foet below the prt1irie love! from 
wbicl1 1,o et,,rt«I; 1111,I lho surfaces or the la.r~cr streams Bre aome-
tiwe II l,u11,lre1l foe, deepfr still. Tho higl,or prairie surface or 
to • ,h.y is tho s11wo 11urfoco 11 bicl, "ns left by the rctirii:,g wntcrs at 
tu close of tho gl11dnl CJ<Och, nn,I 1l1e tiruc which bas paa oil 1,11cc 
then tl,ut during which the ,.,.lley \H•ro forrnetl - is cl>llcJ by 
geologist.a ll111 'f,rraeo epoch, because tbu o.cillutions c,f thu streaou 
from aido to tide of their v111lt•ya io !ho vrocc~~ of lhcir cro,ioo 
huo loft frc•1ue11t termcca of 11m1~riul which 1uurc1sively con~Litute,l 
"ff-IA'' or "hottoma" borderi11g Lh~ 11trcams, hut wWch ar~ 1,u1r 
far nbovu tha maeh or their bigloust l!ot)ds. The Trrrnc•• epoch 
rorgc1 upon lbe pr~acnt time, bcu1W> the ea.mu 1tru11me etill llow, 
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t.n,I earthv a..illcr is etill earrio,l by tb m t,, the eea, u rnpidly 1,cr-
hap O ii ever .... u. althon;h .,n)y oc,n fonaUy B111llde11t m unonnl 
loO IDUildv the ..-ater. Th111 it will be sceu how slr,wly t1e mi;;hticat 
opel'llbo~ of no.till'\! are performc,I; r .. r this mo t r~ent of the 
geologic:il cbangtt l.,u d,mbtle-s ro•111ircd ll length of time &o grf11t 
th~t tho hnmun min,l is incarnlile of comprehcn,lini; it. 
In • orthcrn Iown the prnitfo lioruous tt.ru 01,1 eo ol •~rly uefincd, 
a,; tbcy rue r .. rthcr to the eonll.'IOarJ, nu,l iL """ doul,1less eo c.t the 
l,cginniug. "l'be drift n.lao co11bt,,ns 111uro i;nm:1 ruul l,ouldl't! tben,, 
£roro the fau:t ,b11t ucorly o.lJ or tl,o e m•terials origimit!ng still furlli~r 
tu the nortbwur,11 tlu:ir nhundn.nre ilimini~hc,l -,,ith the 1limini-!1iog 
torw of the gloci,·r.11 to lht! &outhwar,l. N umcrunJ irregular rou11dud 
cle1·1111,m1 or k11oha marl. UIO urfaC<.•, between which u., c """"'l'',nd. 
ing ,!eprcssioul; not rroductd, howc,cr, by cr1Jaior1 8iuc111be drift 
w11 '!•posited, 11.8 1hu river rnlll'y8 11cre, Im~ arc, like 1he kHobs, 
lu,·qunlilic I r, Ly the gl cicrs, 
Some or 1basc tlrrn,,si~1111 i,11~0 kcowo .trained: aorue »f them nru 
atill occup1cJ l•.r lhc l!ilrnlets, 1111°1 tNae by peat m11l'l!h1••· Str=• 
are manerous in Sont.lum, lo'll'a an,I th ir l\oy, •leer, ; conseqm•udy 
tho countrv 1s so wdl Jrain~•l th,,t nll trace of lho 1,ri111i1ive lakdets 
bu. 1r1Uy ~bliterated. no1 11i:111y or those strurna !11ivo tkir rite in 
N,,rthcm fown anil n11mv uf tl111so lakelds elill c~i1t rht'ro, hPc11u10 
110 11cc11m11Liti ~ of wi>k;. ltevo1,,I hau ecnt a currc111 nuro!B 1hc·1n to 
cut n r.hu111cl rt1r their outlet." LnL:o• Lu111s Pre aomrtiwes h1,llowoJ 
Y<ry d C['ly in!-0 tlie e11rth, ~lccwiug bol-l ex1,o urrs vr ltrntiiictl or 
un,trntifie,1 rt1cka upon tlwir ,Lores. llut the lr1keJ.,ts of which we 
we Kre 1p,· li;ipg hn•I their origir, in hr1llow iuprc·• h111 left in Lhc 
1urfnco ur tho ilrlf1 1111,110 nt the clo o of 1b, glaoinl q,och. lly tho 
action of anbiiec1ucnt cause lLcy, iu certnin rcs;:ion , l,cc1<u10 "w11llcJ 
Jak ," for 11 111 Joriry of them aro a WMLhy or that ,lcaig11atiu11 as 
tho o ,,ro of "blah tho fanciful stories h11vt1 L c1, 101,1, N<1r 1,ro la.kea 
or th:it duirnetcr cou611ml to Iowa ftlonc, hut are knull'lt al ,, in )lio• 
oe ow., \\'i,co11sin. ~licl,igau, 11,nrl i,ve11 in CuUllecticut, yet a.It Pxcrpt 
t1l'o, ono in Wright county and 1bo oilier in Hae couuty, low111, ucrn 
ne.,,r 10 havo b,,on r111·oroi,I i.i1J, Lhe vi•iU or an imnglu&11ve writor 
to tt'll fancifol etorfos of U,eir as ociatcd rcU1e.ine of Lurunn luwdi-
worlc. 
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It iwt1rue,l neecs<ary to uudu, t1te foregoing •bll.cment c:of fu.cu •nd 
lba ;p!ologinl prinr.irlc• wlikh they in1·olve, bef<>re att~mpling a 
dei~ri1,Llun -0f the lakrlets thcmsckc~. tlmt i'Ucli a dc.scriplioo might 
tliua ~e rondcr~,l more intPlligiblc, aml which ia here .,h•en a:! tbe 
re~nlt Q[ forlg• continu~,l ob,l•r~ation of siitccn •uch l111,;elets in 
Nor!h~rn !own, ineln,ling the two II hich hne beoomc noted 811 wa.llrrl 
lnke9. 'l'h~y n•11•lly occupy au open prairie region. Sometimes 
1mnll _gr,,rN ore ll•J:ll" thc·m, but trt,'B arc often entirt1ly II anting, 
rs1wc1ftlly since th~ settlt,rs m••rcile•!ly ,lcstroy them fur foci. They 
llTD from ,,no to 6te 1uile., ,u·rcus, but nlway~ very sbnl101T, b,1can,o 
tb11 1t11,lul~tiollll within which tl,~y r~t arc 1•ery gentle. None or 
lbem arr more than fifteen feet deep, nnd the mujorit;)' IU'e so bh11Uow 
lhnt th,•y p~rrnit n luxurinul growth of "·tl,I rfo~ tm,J othPr n•tuatie 
rtnr1ts from their l>ottom• over 1lie whole, or a forgo port of their 
•r=, among whiah wah•r-fowl lln,I •helln am! almnihnt foo,1, Lut 
which r<·n,ler1 1h1•tn nllwr unintcre,ting C.!alurea of 1111' L1odFc11po. 
A h11e •lcacription of the so-call~il wallit,but whieh we eball ttrm 
••wbnukmcnta, will l,o be~L uud,rMtood iC given in co1mtction "ith o. 
clescrjption of tl,r.ir origin. 
Wlw11 11 pile of irand, obt!lincd from the river• shore, ba.~ \,ren Jen 
by the workmM for a J,,ng limn e:rpoSC!d l.-0 the wn.shings of tho rain., 
!Im J,.>rnVijl which it ru11b<in,, 11nil 1,hich nt first is lumlly ,isiblc, 
bect1mca iu tnmf c,,;.,,, oven more con'ipienoll!l than tho e .. nJ. ilself, 
Locnu ••· a pnrt of the latter lin~ been wnete,1, while rho 1,,rnvel 
rcmnlna. Thus, it hu be,m upon rm e~tendc,1 sesle with lhc drift, 
wliich, n, heforc a\11.tetl, iB compo<0<! or l,o,Ililcrs, gravel, ~•n,1, clRy 
an 1l soil, altbough little oJtoept the latter is u ully seen upon the 
prt>irio ou,l surfu.cP~. Snmolimc3 tho d.riri is mnro thnn a hnndred 
feet thick, anrl nil the l,ouhfor. contoinc,I in tlu, wholo m~ which 
Ln !,~en swept ont «, fonu the vnilcy,. hn,-e grnilnally rollc,l down 
npnn d,eir •lopcq, aod WBD.Y or them int" Ilic _ rrenm•. For l!iia 
re11,011 we 11,ually fin,) tl1em morn mnu,•rone upon &urfnre11 tho.I hAv~ 
su!Tere,.I r,rosiou than auywl1rrc else. Again, the cen,elo!! d~shing 
11£ a lul;elt•t's wa,u P.tir up the finer mntrriitl b(•ncnth its 1n11r.- to 
be co.rri~d away in the form ,,f 1undily wat,•r &l lhc tim~& of its ov.,r-
llow, foa\illg the boul,fors nm! 1,'Tnvel elrown 11pc.11 it.s be•I; while they 
may not h~ ,cen at all upon lbe prAirio•eurfiu:os nroun,I 1hcm. TbiH 
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lauer fact, beuig mil!nnd~r-tood, II ~ le.J to the 1uppositiou that Leioi;: 
"b~~nt upon tho•a &urfoC<'ll they had bs>CD gathtnHI "P by hum!UI 
hand. lll.l•l c,,rried to tho ,hom1 to Lulld the .. "1111,,'' while the 
trud1 t , the cn,b&olnnent!I, •• well na the pre1e11ce n( the w:itcriald 
of wLich t.h y arii eo111po,ul, arc due to natu,nl ~:iuaes 11lon~, nod 
their origin is \'\hully refor11Lk to lite peri(IJic nctioo of ice. oi,!e,I io 
som, 1lei;ree by Ibo fo«·c of lhc wnvell. 
The w111cr m tl,e l1lclet& is lllutlly ,·~ry low in lato i>Uturnn, nt.ul 
when ,dtot,•r cr,111c 1t i 80tO<'tim,•~ frozen uearly '" 1Lo l,ow,m in 
their ,leer,e~I !'llrts, 10 dial o~cuio1111lly all tho fish ar~ kill"d br 1l1ia 
mc<lR9. The ico or course freezing faitt to the bouJ.ler~ o, "·,.(I· H 10 
wlu1kvcr ehe mn.y Le within its rcath, nn•l 11,.-, oxpt<u~irn power uf 
Cro,u ,me to fivu wile., ,,r frccxing water is enrt~d uroo tlo,Jm in 11. 
direct,on fruin tho rontre towu!l tbe alwrea-11 pn,wr mnrh moro 
llm.11 enflidcnt to rnovo the lnr,te!l 1.ioul,l~ra upon tbn~o goulle ~lopes. 
'.l'Lo <-01lin11l.mcnt& am from two, to ei, foot 1,igh, ~ml from two, tn 
t'l!r111y fcN ero • Lhc tnp; nu,! nlw. y~ scparut,i n low piceo of 
ground fro111 the lake, hrclluoo wl,cre the originnl shore i! a liUlc 
abrupt, 1md liigbcr thno rl,e high - nt.er levd. no ewlmnluucnt is 
fonneil, Lat the bonl,lcn ue mfnly 1hrns( "gtinst tlm ,Lore ,,ith 
Heu for® 0.1 1,. render ii ateep, an,I ofrnn thi~kly stml.Jr.d with tl,em. 
llfocti11g r,Q such ol.,truction ou II mo.r,hy aiJe, the matuilll thru.-t 
ont, M1c11muh11os ju5t where ti,.,. apnnsi..-e fore~ of the ice is sprot. 
Thi8 prc,ccs, r~pe&Loo yoa.r ofter y,,nr, from age to age, h~, dcaretl 
lbe bottom of llm lakelcLS of the boulden and other mamiru~, ~nd 
Jiilerl llwr;i up in circular ri<lgt-< upon their •hore•; 11ml tlmt1c u~ 
the "wa"s" whicb Jinn, ucited ~o much wo111lcr. 1L has 1,c~n 
ob,"rv,J l!_.&l tLo crulJ~nl.mcnts nr1• hea~icot on the eitlc• opposilo tllo 
prevail;,;; wmds. 'l'!iis niay L~ acco1111tl.J for, nt h•n..L in (llUt., Ly 
the f111;l tbnt the ice heini; t,urthcM•I ,.-ith tl,e material to which i, 
ha<I frc,zcn fa t 1<oulJ thus b<t lfolLltd ngainst tho~o ahorc• wbn, tl10 
i,prir,g llooJ 1111,I rai8~•l tho wator of the lakrs; aoJ In pnd nllO i.,-
tlu, furtber fMt tlu1t tlio <lashing of the waters would ba moet con• 
stat1L again$! those shores. 
'l'hua it will Le een th&t w-halc"er 1<U origi1111lly upon tho bot10111, 
whother boulder~, grnel, ,and or wud, ha.e be..n carried Ill the alwro, 
ll&POnT OF T.I. TE OEOLOGliIT. 
anil wn fin~ the cmbaukmcnt ~om posed or all these m"1erfo.l• :irt'llng,}d 
in pNfoetly ml.tu™ ,lisord•·r. If lmnldnn, were nmni,raUll l.lui 
i,ml1J1nkm~u1 i• largely compose,! or 1bcm. H ~ll.l'lil J'l'l'l'ailC<I, a 
broadly rnun,fo•l embankment i formed, just such a• wo 8hould 
expect from l!Dch m:tlcrh:il; 11n,J wher,, a pent marsh c:,;tenils out 
into tho lt1wl 11n embanl:ment of tnrr is thrown IIJl nt the water's 
edge wWcl, being Jupport,..,I by livin;r ror,ll~tll, ia frequently high 
,rnrl n-ry norrow. The IGttcr 11re somewhat nnru•roos 1U1•l nre ofto;n 
c,dlcd bea.~or - i.1:iw; but diis is 01111 ll mi11Couceptim1, Lee.1usc 
hca,·crs ucvcr ntt,•.mpt to ,l~m still wmtcr,i. 'l'h~y ,l~m running 
1tre11lQt lo olitnin pon,ls of till ,rnter. 
Thus w,• ~el! tl1nt the snm" Mtural force rlaeed the bouhlors in 
th~ e111ha11km~nt lltnl brr,u11ht them dowu from their northern homes, 
nauwly, th~ oxp:a.noivc power of ice. Tlw cmbnnkmcuts nrc really 
vcr.v intcre~tit1g 1111turnl o!.jc~t.o, 1\ml it is not 11trnngo tJ1"t 1huy have 
a.Uractc,l at11mtilln; hut with n curred k11<;1tlotlgu of tlw action of 
n11,t ~r,il forces, it i~ 1liffic1ilt 10 uo,ler~tA1ul how n1,y one could &ttppii,e 
thaL human hR11,jg ha.,) any thing to Jr, with their coustrnction. 
Th~re i• cerl1tinJy Mthing in the orr11n;;,•mer,t of Ibo mutorials thai 
l11dle11tcs ~uob an origin, and the livclie51 imngination rcf11J1es lo 
suggest nny object for wW'"h lnmurn beingii C<>old hnve desired them, 
or to p,,int out tlny cvidcnco of int~lligcnco in their loon.lion nod 
plan. 
If ila .:rw,t ~hould remain perfectly stnbla long l!nougli, the earth 
wonld bueornc nea.rl,r II perfect ~phere by the Ji.integration of ilB 
expt1sei.l eubstanc,;-, 11ml the lcnlUng forc,a of gr11..-ilAl.ion. It is true 
th11t it:, ine11u"-liti!lil of eu.rfo.C<J nre now ,-cry iM!gnifietlnt cumpnrcd 
with tlm ,·utoo..'QI Qf it. bulk; but in such a. ease 1.huro wouW bu no 
mon11t,ii11s, 110 ieland!l, DO ctmtlnunt~. All wuul,I be ,w endlraa 11n<i 
llhorcl~- •on.. •rh., ero io11 uf tliu ri ,·er nllllye, 1u;J tlrn c•mscquru,t 
rlrliinng,, of II majority of Urn prim1tirn lakelets may ho regnr,letl ns 
tlie firgt stepll iu thig lcveUiug pro\X'~,, after tho glaciera lm,I ceosod 
from lhu Oreat Ve.Uey; for its po•t • glAcicu geology seems to 
warraut 110 s11l1division into upo~bs such as ore nu1<lc for other rcgioDs; 
thrn,foro the wholo id hero rcfcrre,J to tbu Terrace epoch. Long 
boforu this lovellio_g process cno 11pproach oompletioo otl1cr olcvationa 
aod deprc.u.iolll wili be forme.i upon tho ebanb-ing dDtfacc, jo•t as tho 
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pre cnh u M~ c n1menl! oe<: ,py the plac~ of other Jl!M nn•l other 
hr,~~ tlut eiuste I l1_,ug be!'oN them: becall!o p rfu-cl 1l•liilrly of the 
earth's surface never hu exi~e.t, M<i tirobahly never m e'<iol. 
:Cc then uG'lf emal! ,. pirt f ~11 la fl re,;nlt La., lwe11 llCoomp!iahe•l 
ovtn by th HOa1ou nf tire -nlleys of 11,c i;reat .\1iasis,ippi flll<l itll 
bnu,cl,e , .A part o-f the primitive• litk,·leu, 11ml n pnrt of tho 
ori~in l 111f11c of ilm dnrt &till r~m•in almost 1111cha11.;,i.l einee Lh{'ir 
fo~ tion. 'l't,e pratr10ll h..-o ali.ll their occ:,,n - like ~urfr1ct91 ar11I 
the gr~n.te,,t ch n;;e th{' lllkdet h!l\'C 11n,l,•rgoU11 in th11.t lmmen.e 
lapse of tim I tho formo. ion ,,r their in,igniBclll,t cmhanirmeuu, i£ 
11utl1t 111 nMurc may be ca!lc,l i11,i •oilie:rnt, 
l. t 11! io l. "' litllo to "ho~ lu,s 1,ccn aooompli,lll••l hy <>r<>&ion 111 
the Ure:>L Yall{'y"' ,fariug th 'l'o,rnco epoch, n; bcfor,, 1le611~,l, 1ud. 
ITO wall liod l!D.or "h liO CXCILC our "'oml~r M•I 11<!111lration. 
.\lo11g h courses o! wl,at nro r,ow tho )!is iuippi a11J ::\liuouri 
Rh·cr , luiic ,!,:,pr• .ions formerly mtietc1I. \tl,ich form~d L,ko • !iko 
ex-pamioni or tho ~ river • 1'bu , 11fl1•r tho ~riuissip11i !m,l rn~ile 
for ilSclf a dcfiuit .illrv, hut l,,foro It hnd cut its oh1rnncl UOlfll to 
ilJ! rresi,ut lu\·el ti rough. tlw rocky olistruction at tl,c Keokuk ritplils, 
thu• pnrtion <,f ii w11ch b•mlEro II l"rg,: pnl't of the cMtem Q[,le of 
fowa was li1tl~ ehr Lhull .. take whicl, ucrng,,,! ahout fire mile• ,,-ir111 
a111l filled the epnce bet1•een what arc flOW lhe bluff! th•I hordtr each. 
&iiio of aa 1,rond, flat valley. 
'Il,is it proven Ly tlio ui!lcnCAl th~ro or tho turaces, compoll(?d of 
,•ery lin~ ~,,Jimrnt.,ry matcrlt1l, encb ,u; conld hnv~ l>ceu Jeposit~d 
"oly in comr=11tively still ,~al.er•, and al~o hy tho cl<i!l~Me in 
tbl>t ,Jiment of ehelb wlaich lulu.bit ,till wstcn only - tl,e ia,n,, 
~pcoir~ which llOW iulmbi, fro It -WIUCT 1"kll3. Rirnr aht•ll•, ~nch M 
now al t i11 th.i river. M· found on tho ei,lca of Lile hl111f 111111r the 
upnl1 Ill II J,ight r fo,Tenty fi•~t ~b~ve t!ie p1esent high• ,rntcr 111&rk; 
nlhl airico eucl1 •d~ or sh~lls exist only 11t low -wnter nmrk 11·!..on 
11\ivo, 11pw1trd of eighty feet mu$! 1,,, c,wm11tt>d II.! lhe hight of tbe 
rircr ahovc It.ii pr~cut level mt tlie time they lived. 
It will l,e c.liserve,I that river, 1111<1 llOt lncaatrine eholle, are founrl 
• ,, 11111 bcul,-cncd lbot tbo wort! ral/ey bl ~•~I ,.!lb tw11..-r,orrur. lg11lGutlon• 
~t>n, •11plk,d..., II o h)'dl'Clfl1'0,r,blc hluln ,t.-.lu-.1 t,y • .. ru n prlnoip&t ,unam 
and 1 uibutar1c • and uan oUlrr to lht dt1ptta,1\(•11 O(';Cl.lrl~J by tuTF 1►1rtk.ular 
ftft!Jlm, ■nd w!lk.h lu owo w 1ttrt bavc ceit otll Clf UJr.- geuenl 1mf-,,c,-., 
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near the ropilh. Thl, w 1LCConnted for by the f...:t 1bo.t tl.Je ob•lrnc-
lio11 -which c,;o~ed ther,t, bving 11 flinty fonno.t.i,m, o.nJ. not so eo.,;ily 
iliointegrnt,,d os the olber rock;, over whiuh the ril"cr rum, l,a,, e:l'istod 
" such From it its ea.rliesL b.iatory. Coueequc.m.ly ll1e. 'faler there 
o.hnya hd " eon;i,lera.'ole cun-cnr, while fortlrnr to tho nunbwn.rd 
U,eru wll.B too lit!.lo curreut to prod11ce n congenial ha.Litat for 
those •hell,. The 11otim11tr_,d rughty foeL is dQubtle.• only • part of 
tlm aClL1al higM fro111 which the cro,ioo of the Mie!issippi ,·auey 
l,u re:,ohed, 0000\ffO it now avcr~ges nbout lwo hundred feet deep 
from the go'IC-ral 1m1frie surface. '.l'lrn1 we ~•e lhat when tut 
lnke - like °".Pll,Dsion exi!tcrl in 1be lli••issippi rircr, it& \';illey !111d 
Blready been .... ode.I lo eons;.Jernble depth, and the Terl'llC1! epoch 
wn.11 wall sd.-anced. But ou the other side of !.he Stalu we hne 
prO<lf of Lhe oxist~ncc in the er,rly pcm of t.b.o..t npoch cf II l11ko 
which WIil! lugor and lleepoar thun L11kc Eriu. Thia proof cr:msi~ta 
priodplllly In 1ho prcsonco there or a peculi"r lllta.stririo daposit, 
e'!tw11rling at foost from the Rig Rion 10 the moutli ol tht K:me,is 
riv!!l', nud frorn tw~nty to thirty mihs on c,,cb side of the :\Iia~orui 
ri1·er, through which !be latter bllll nut it.s present v.lluy, in some 
place, 11.1 a. 1Jc.ptl, of more thnn two hurntn,a feet, bufor~ it r~n<'11ed 
Ill~ rlrift which '\\11s dcr,usitc,I 1lrere ,l11ring tlic Glncia\ epooh. 'rLat 
mawri11l id kuown to hno 1,em deposit~,t in fre•h wa1<-r, bccmtse 
ouly freab-watcr ~),ells ar~ fllobd io it, aud tb~y aro fou1ul In II rrom 
top to l,atl<,m. It is kuo" n to luive heen dopo~itcd fo still 1ratcr, 
bccuusa the Mille kin,fa ol shells are now lil-ing in still water only, 
and l;cuauao the whole depo!il is a 6ne, homogeneous mo.tcrio.l, 'l\'itb-
oul 1~nd, gravel, boL1ldcrs, or auy thiog cln, ~xcepl KILAI w.iulJ La.Tc 
bceo Llupo!ited in a fake .,r mMtl.Jd willer. 
b bu beon cloiwcil by ti few i;aologi&Ul, that at tho cloeo of the 
Glacial opnoh a shallow fre~h- ,.-atcr l11ko oecupieJ 1bo whole 
hytlrogi·o.phic basin or tho Mia•l••iI•Fi, &nd tL11t tho 6n~ eoil and 
aubsail of die prairiea 1tnd other hmds of Llie whole region, 11.'l well 
u tho pec11liar ,fopo8,t ju•l roforrcd to, 1m.1 ideolic11l iu thl•ir forma-
tion, a.nd hod their origin in 0110 and the &amc broad lake. Upon 
this hypolhc8i~ some have accounle-i for the origin of tho prairies 
ai1d for the ab1e11ca of treoe upon lhom, but the fact 15, pralriee cxi■t 
upon both thue deposits; and it would require diroc~ clTort 
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1,, keep all Janis "f ;ndigcnon.s trc,·s frMn cnm,11.ol11og ui,on 
kin,! f md,:;euo,., tree fr, m ~11crQacbing upon t!,o rraM~11 ir tl,ero 
wer no •nm10I 6tr s. 
It ~ t improbable that Eucl, o wide - "}are"'1 ~l,e~! of frc.b WIIWt 
,lid ~xiat at lhnl rime, 1U1d tbnt a l .. rgc p,u-t; or tLe seilimunuiry 
m~te1·1Rl tint eorJpo•ts our Mil 11t1\l ~nl,aoil lia,l buth •n Mi gin. l!at 
ib•I i• ,ri,l,•ly rliffor~ni m pl,ysl<tll t 1,ni-actal'II frou, tho doposit 1111,l~r 
discu :,n, hich ot'1d nll." h~ 1 :i 1lifT~re11t, us t oU n~ fl e11bv.,1•1-•nl 
1,riw111. 'l'he,., ci. cumrlll ._ • &00111 to lcanl oa r~ow u, ,Ion Lt t.lmt 11 
woll-ilefin<'J Ill.Im~ i11te If. re after the cooli11e1>t w,,. in gro"t p:.rt 
d , 01,rt, hnt l;~forc the grc,i;~ ri,erll h0,,l cut lh~ir vu.lh•p do1111 to 
1111y eullllifr•nhle dt1ptb. 
Thi: ,,kc, ,llhougb s I largu nn,1 deep, was 1fo11Ltlc• 6llt·l wilh di-
ment tr t ,.. r,crul i,rniri~ lc1c! 11 ithin , ''"illpnr,1\ivcly slu,rl tiuic 
al'wr tho gt~~,er~ u:n,;~1I, jllst tts the .r.diment nf tho s111M rh·ei: 
",1nl, di Oowcd inttl nntl fr m it, no1; tp clily 6ll~ lh<• rc1Nvoi111 
of ti t. L, :Ji, 'Inter• l"orh, oo ih:it :l,1,y mw,t often I,~ r¢-t!:ce11.--
11teu. Ju· t :w th~ same ,ire:' would ttow li!l with ,he Fotnft l.iw! f 
El!~IH· Ill, any dP1•re-!Sinn, lio,vuver hrge, if such c,:iotetl UJ it, 
cout n. , 
'l-. .,;rcml ~orthcrn lrik s a o net t1,,1s lilfo,l, tcenao tli~ir trihu-
tary ~tr< ,m.lf n.i I! [HU'~; 111ul thvir str 1Hn! nrt! pm·o bt•i~nn e Lhoy il,1111 
vr. , •• ! •inl form.,ti ,i. 11, t Tiro 11ot ca ily iii inl~grn~r\; "hile 
the iu11i11 1, .' .,tury or ti.at o~,,icr,t lnh•-tho ;1!isf,,11ri river le 
u uue or th!! 111uddic•t ,tre,1111 on the glul,o. 1n tl1c earlier 
po• 1 •. ur !he '!',•rm ~po,'1 it ITT\', ir po~lbJ,,, more eo; re~ th~n, 
nt11, i • 11,orv.l up i~ e••IL,.u,111 from thnt bro111I regior, ,,ccupi~,\ 
11.) , ,fl 111 rucks 11r tho 'l'erti,,i,- •ml :lksnzuic a6d!, fitl'N~h1ng 
fll1 11 "Y tow .cl- Liu, R>cky. lou11t ,IM. al lht tilQo Bt1·ow11 with tho 
gr11nli1,g, rr sh rrom tl,o~,• "null or tlic go•l " th~ !(lociere. 
'fire r,rurl\tion or the bQ&]II i11 "hith tho hko r~sterl is k1111w11 to 
hl\'e In ·en plac · during lhc .;L,ci,l ptrio,1, l,~eau1c lhc dril"t with ill 
otfint d l,,.,ulJ ·ni 11011" o~rers its lwttom bc11ntl1 tho lacu§triue 
depotit, am! bueatlll~ l?,e curtiug out uf the riYcr valtoy hn~ ~xpn,e,I, 
in 11 n111nl,cr c,f phcc,i, the 3tr1>tiflQ1] web which tire drifi r.•~ls upr,n, 
tll" mrfa~B Qf wlrioh re IC()r~,t 1h11 str1fiW,I try the mnvi11g gl11~fors 
of th Rt p•'l'i ti. It is kno'lf!l tit n 'c lllling or tire L,ku with ,cJi11111_11! ~, 
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oceurretl in the e!lrly put of lite Tcrraco epoch, b~cau,e it wa.s 
filled up 1,-,en 11ith tho prairie aurfaces. which would not hnn· b~en 
dono if the liss,uri riYcr ha,! first ero,le•I its valley to nny con,id-
croblc depth below the lake. We lrnow tbat the lnlco lfaB Jo r.-ir 6lle,i 
with sediu,rnt before it wiu drai11e1l, that it was little rise thau a 
mauh Leeauac the top of that ,1 po,it of 1eilimcnt i• IIOII' ncnrly 
even ~ith tho higher prairie &urfacc,, and bccau c tho ril·cr l,Jufl"s 
,. Mch ii forms are u bigl, s those fo1·mc,I of lhe 1nunl materials, -
the 1lrift an,I atratilicd rurki<. 
Tho phy1ical ohuacters of this ln~nstrinc 11 •posit :,re 80 prcu)iar 
thnt thov attra.ct the atlenlion of c,·ery person who I., tomes 
acq,1ain1;,1 with it, although a elrnuger might p ,s over the forma• 
don witbont obscning more thnu its peculil\r outline of blutf1. h 
is pcrfectlJ' unifann in charl\ctcr a.nd color from lop to holtom, an,I 
a hundreil miles of ,Ii ta.nee show no more diO",,rrn~e tl11u1 n hundred 
feet. It is of II eliPhtly yellowish ash color. oxc.-r,t where ren<lerod 
,Jarl:er bJ decaying YO;! 1.ation, ,·cry fine, 1101 &n111ly uml yet not 
n<ibffivc. At the surf ce it makes excolle11t aoil, anJ ia just as for-
tile if obtainc,1 nt a depth of two l,nndrctl fort. h is e:uily cxoa-
Yntod liy th,· apndo nhn•'• an,l yet it r~mnins 10 unehange,J l,y the 
nlmoal'l,ero nn•.I 11-o,.,t that wells ,lug in it require to l;e wall••l ouly 
to n J<<>int just nb,1vc the ,;nter - 1111~, while Lim remnlndor ~lamlij so 
securely without upport th t the sp!!de - marb remain upon it fer 
111 nny ycnra. J:o:i,I - cmbaukrnont&, upon tho sides ,,f oxcRYation~, 
atorul like a wall, •bowing the 11:>UJC'l! or nmbitious cnn·cr~ long aftor 
an nrJioary b:111k of ear1l1 woul,1 L1.1·c disappMr ·,I. As that pnrt of 
the vnlley of the Missouri river below tbl! laL:o wa, rleopcncn ,luring 
the Term~ epoch by the naturnl proc s of Pro ion, the pecnliar 
matcrinl which its own waters 1111,I pr~riou•ly ,!~positc,1, ofTererl little 
oh truolion tu thM procc , but was readily !lfcpt out again as 
muddy water, anrl ~enl on its way 10 the sea. Thus 110 morti of it 
wns cut oot tlum scn·cd to form tho valley, which i~ from four to Pix 
milca wide, while the larger part remained, forming tho l,lu.Jfs nn,I 
extending far in lnml from the river. 'l"h!! lributary dreams wl,foh 
111 first emptied into the I kc, now tn-rcr1cJ iu ar,drnt bed 1>f ae,li-
n,ent lo the river, 11ml cul dowu their owi, nlley9 10 mi:eL it. The 
,i<le1 of tbeae valleys, where they traverse that 1ediinl't1lnry deposit 
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1r11 teop liL:c th, n ~r bluJ!i. and tho ltrOllllls bmug mallrr, thm 
Yalla1• r n rrow anti Y ry docp. Tbi8 b particl1l4rly true of all 
tho a loll'll tream that cmpLy into tb~ .Mi.ssouri ri,·er above (!ouncil 
lllaffi, and they thus pre~ont grut ob taeles t~ tho con tr11ction of 
Im • of railnv directly cnst nod we t ~hrou;;b thst "Ullc. .For 
thi re on, a~d fir the purp o of conn c ing with tho gr at 
l' .. cifla Uailway M Om3bl'I tho more north rn of tho,o linca are 
,livorgin,• tJ t1,e sonthwar,l duwn the ,'lllloya of tho streams, iu lead 
of err, ing them, so tbot pn~•~nr, re 'l<ill J>ft!I •lry-tho,I tl1ron •h the 
IJed or that one1cnt ltk , altbon b many fathoms bencnth the lc!'el 
at which ii• watcr1 11 od lJ re t 
The p oulidr outlini, or tL L,luffa oloug tho i\IJ5sonri river ,·all y 
ia ono of the n10 t intC!r t 'lg f 11111re of thi~ rcwnrlml,lo ,J~poait. 
1 ouo viewa th,o in the, 1li•ta11cc, nn<l in tl1cir n11kc,lnt s, for lht>y 
llre oftrn ont..rely J st.tut· of tree , tc,wt-ring np from tht> love! bot-
tom bnd, eometimea u,orc llinn two lmntlrcd feel in liight; so &l rp 
In som~ rlnccs tbnt o man c:ln r.• t climb Lhe1J1, l,c can l,o ,,Uy ri•l 
bin: self of the it! n th11t they nrc iupportc<l by ll fn,m work of rocJ.:e 
a, r,ther blufl:1 ore. YM not a r ck or JI bble of auy kin,! or tiize 
cxi>t~ above their ba'lO of Jrift, <,Jlcept II fell' CA!cu~otts cnneretiont 
,.hu,Ji wo1·0 form,:,.! {rn, 1bo limy wntcr thnt now percolates through 
tbu wbolo m••s. The fvrm n1ul an-, n rment of their 111Jmcro11t 
roun 1 ~1 pr,,minccc ,omctimcs pr ent ,·ic'II' or imprcs ive b auty 
18 th y 6trotclt l!.wny ill tho di,tnnc~. ar form bol,l curves in tho IIDe 
or l,ill • A few- miles h lull' the city of Council llluffs they pre cnl 
n full ere c utic riow lO lho w~tw1ml. wi1h the broad :iliuouri bot• 
tom strcltbing mil ! aw '! from their b:uo to th~ rivrr. Thcir only 
10g - taun bcre ia" eovcrir: • of 1nl,I gru,c , an,\ a., tho mou111l-liko 
l'ellk 1111<1 r uoil cl rid,;ca jut above c~ch otbor, or ,li~arga in vari,,us 
dir ctions whil th~y roe de bacl.:,.nr,l ond upw■r,I 111 tho bigl,er 
lllnds, tltc aetting mn thron 1truugo nd weird ab~dow o.crosa them, 
pro,lutml? a aceno 11uite in keeping with that. wonderful hi tory of the 
pu.at of 'l\'hich they form a 1,1ut. 
Tilt: 1011' A 00.AI,• FIEl.f), 
'l'he chan,ot~r or th field. work or the surv~y bu tlm! far been 
U,at c,f a geneml roc(J111101eanco, so that tho boun,lllric1 or the 
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clucf. n he 
't te, n.llhough tho '> • call nnlly 
found tn tho north ru p rt. ly a eraubcrry. for it 
h 011\y single s ,J liko tho l,lack h w, to wl,icl, it is clo ely 
r I d, and which, xc pt in tho c lor of 11 fruit, it much ornbl . 
Tho aJ~pt bili,y f our a ii lo grape•, II kin,la of orchard fruits, 
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Thc~e specimens h:l,·e .n been carefully tid:cted nu,I plai11ly • wrincn 
cataloguus sc11t wil.h eneh colleciinn. so that liy ol:oscrvin)!" tLo number 
written ur,.,11 tho iwall ticket which is putc,l upon tl!lch ep.-cinwn, 
and the corre,pouding n1tm!,cr in the accom11an}·illg ('ntalo,_'1le. its 
name. loc.,liry, aud geological positi1111 will 1111 Lo kno1<11. A com-
plete record of all i1 kepi in the office, so tbnt in ea o of the loss of 
1hc c:ilnlogu~, iL can be re. tore,l by writing to tho ,:,!lice nn,1 ,entling 
11. hu of tho uu1nl.trs nron tl,o speci1n .. 111. 
l.•:1·ery 111r,•irnen, grcnt nnd imnll, receives this emnll ticht, nl,out 
",1uartcr of 1111 inch in cliurnctcr. as soon aa they arc unpackc•I nl 
the office no,I wasbNI, am! the lncality Mui geological position at !cart 
are immodintely recorded, 80 thnt whMev<-r ,li•nrrnngcmeul they m11y 
nftrnrurd eulfor, eo loo:; as the tickctd rem io paetcJ upon them, 
their hi1tory 111111 cbaracl.4'r can al11·a~·s lio kuown. 
'J'l,us far tho collrctious 1Ja1·0 Leen ru,,lo principall.v from tho 
upper, mi,lJlc an,l lo..-rt co11I- rncn,urc•, the sub• CJ1rL011iferous, noel 
pnrt <>f tl,o lower Silurian rock,. llcsiJo tb:s, the f('Ccimens con-
siu chieUy of cool from ,lifftrer,t l'nrta of tlio c~al · fi, 1,1; grey, white 
11111! fibrous gyp.u11t from Fort Do,l2c; sulphate of •trontia from Fort 
DuJg~: ,;oo,h·s from Ifonton;port, &c .• ,i.e. 
\\1,llc eurni11111g the collrcLions ,foring th~ wiutcr of IF1J6-7, 
we fom,.( omo11g: tLcm fourteen or fifll•eu sped~s nnJ tl,rec ne,r 
:;en,•rn 11 IJid1 were llew to icitncc. Tlcesc lrmvc b(•c11 <h·seri\,e,l un,ler 
tlrn (intlmrsliip of White 01hl St. Jol111. nn,1 p11bfohcd gratuitously by 
the l'hic11go Aca.Jemy or i;c,cnce, the: rurvcy receiving crerlit for 
prioruy of I wr. 'l'lll! ne,v f!CD~r:i ref,rrc,1 to no Mcekelln, Crypta-
can1Lia, nnd Tomoccras, tLc followmi; being the fnll li•t : 
.,l711plu,u f"ra9ili1 ••.••••• ••••••••••••.•• Ke<>kuk lim I.one • 
.A11l01t,y" •1•1>11d111t'fonr.ia •••.••• , ....... Upper coal - measure,. 
A-zo11J,9llum rudi, .... •••••••.•..•...• "l'wcr coal - u,oa3urc • 
lleyricl,ia pctri/uc/or ........ , ............ St. Louis limc.,to11c. 
lleyricld,, fot'l<iiil<1 .. ...................... l' ppcr coal • m,•aaurc .. 
Oruni,, modata ....... ................... Ui'l'cr coal• measures. 
CryJ•lara1ill.ia compacla ••.•••.• .••...•. l ppcr co·,1 - meuurc&. 
Oryptoctra, Srrit19tri .• ..... , ..•...... Upp•·r co&\• rneaaurcs. 
C9Uure 1implu ..................... , •.... St. Louis limestone. 
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llgdrli611amntu rt/"Mlr.ll'/1 ............ l 'pper C<)U- fflfll'!1Il"( 
.II luUa 'ria/()C01/a/a ((.'.iz ,p.) .... .T'pper co:il - u1<•uurel!. 
Naui,liu ilin.111 ..•..•••••• ............. l'ppcr coal- mriuurcs. 
l'i11nu llinriebfona , ................. . . St Lou.is limestur,c. 
Tc. ,OttriU Glllianum .•.•••.•.•.•......•• l·pper c al- mca~ur,s. 
n .J the abot>r, nwocrou, epcdmrns of a 11T11all ol,jecl "" founil 
111 the up] er conl • meaiuro marlrtc , wlii~h io suppo~od to 1,~lang to 
1bc rr-01010,n ll nns Amplutcgir11. eperimerrB or wltict. h:i.vn been 
8tlll to !Ir. \\11.iam D. Gllrpentcr or l~nglnrul for "xnLOi11oti,,n, sinco no 
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IIEPORT OF ~TATE 01.'0LOGl,;T. li'o 
It will b ob~NTcd from tho e ction that we hAYe all tltree or tho 
(!Q ! m re 11Cri Ntpr ,cnt d in thi& region, Lat of the lour aud 
upper meMur on!_.- '·cir upper ancl lowormo t wcmbera aro accea-
sibk. Tbe middle coal· menourc,, howc.-er, here atuuus its full 
dc\"eloprotnt, 1111d it is with thi• Jil·i ion our nttcution eha.11 l,a 
m:i.inly occupied. 
)1IODLf1 t,Ot.L-IIEASt:IU:.; 
The t11iJ,ll, Itri of eMl • mca$ure , :u ,lorel,ipe,l in this 1,11rL t,£ 
tL.i St~ tc, mny I,~ nib- ,1,,i<leil Into three groups, ,·11nh of wh1d1 
po se soa Its (J1fn prruli:u- l,tholt,i;ical cbanict1·r11 in ,listinctiou from 
the or.h r gr ur• 'fh • lower gr,,up bu a thickness c.l from forty to 
ecrcnty feet, t.. middle 'lllO t' hty to one l11m•lrt!1I fed, nn,l the 
o.ucl ti, upp r r lJ, probably, UfWAr<I nf finy fed ; making tho 
a.erl!.J tliiclmer of tlte w1dillc aeries nliout two hundred feet • 
•rownrdt the top or e11 ·h of the i;roups tho t.l p itiou or earb~n01-
ceou m:itt r t ok place, forming u many di tine! coal - horiions. 
Tltc upp r bad, e,al C, is the mo·t ,·n.luaLJe one 'Jr the mi<ldfr ,m,,. 
l thickueaa ,. ri• I tween lifto('ll an<! t!:. ty incites. an,I is n work-
1iUe bctJ. It is o\"erbitl by two ll four feet of dark fhalcs, 
almnhntly el,nrg l witb fisoil remailt whirh sen·o to 1hltingnitl1 
tliis ctnl lwnzor, rrom n11y Ctf its assoclatcs. ,\t the hnJ!c .,f tho 
up11cr group n well-m~rkf•I c:u-bonnceoas he,\ la fnuml, Lut it seldom 
pre- 11t nny coal, th~ngh 11,o l,ighly carbonaceous !,lack al111lc, 
capp l Ly 11 11mgle lnyer of eowpact argillaccons rock, is 11hrny! met 
with wl: rc.-cr it h not!,~ 11 ,knnded. A bed of aa111l,toue fil"ll 1.j 
tr:i fe~t tluck. form, tlw upper bed of the n1idJle group, i111m~Ji11.tdy 
b ncntl, ,; hich the ~cconJ ~ rbouaccon1 Loriion, co11l II, occurs. 
'J'hi bed ii very variaUe in tluckncs , ran iug from ono inch to two 
foot, und pre cnting c,·en in &horl 1li113nccs all tLo grad&tions fr~m 
11 Lia.cl; oblllc to coal of an cxcelleut quality. h constitutes, how-
ever. a cou3tant horizon, notwitLstaud.ing at certain loc:iliLica it 
Lcwmn so att.cnuatc,t a8 scarecly to retnin it, ideutity. In tl,u 
wid,Jh1 arul lower portions or 1l,is group local <lovclopmcnts or dark 
l10I 1, snm ti.mes mote or loas carLonnceou~. nre not u11frc•1uc11l, 
l,e1ido th,rc nro bnn<l of i111pu10 foaailifcrous limc8tone, un,l the 
lowsr half b mn1l up of clays nnd arenaccoue \,et! . 'J'hc lower 
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MSPoialion of ft'l11dls fou1J1l in lh&l' Lhin lriy~n of nrglllnaeow lime-
9tone. we at once r~eognjic them o.s l,elougiug to the hori:.,,n 
oll~oneil sl F111rnn'f mill, u,~ugb Ihm •hol'<n only 1',y" fow fragwcnl!I 
out-cropyiing her~ and there n fow feet nl,,,vo th~ iliin co"I A. Ry 
maldng ,. liberal c•timnte or the fall of 1be riV'tr betn een I.he two 
nbote- o~merl looolitiaB, tl1!' be,l• 111 Fit~immons' 11,rv fonncl t" nccupy 
11 much lower fonl by-, prol,a!,ly, n~t lea, tlmn tbir!y feel, •hnwini; that 
tlw lu,d~ gently iuc11i11c u we a!cend the ~nll~y ti) the rttJ1!lwarJ frmn 
D,-a )loinc~, which Im~ e~rrl d coal A billow the river berl u.t Fm,. 
simmom'. The inclination or I.he ,trota ie en grtulunl, a.nil 11,e bed, 
n,.re 60 ,nliject Lo local in;,qualilil\ll an'i u11dnlalious, lli<1! it wou.hl be 
ellre1uuly 1liffimll, to ""Y U1e, k,ut, to rnnl:.e ,u1y tru.stworlhy obse.~ 
rious on 1.!te gtncn,1 •1iJ1 r,f u .. ,,e be,Jg at any une ex1,osnr11. Thu a 
trne, too, of !\Curly .:U tho e,xpo,ures iu thi, region: so tlt:lt th• 
imprnelic•bility, the nhsurtlity, or reeogniz~? "'l'~'·nleur horizo,1; al 
nmotu local itfoll hy c~mp11ring ili~ir 11Qs1lwn• m reference to • 
con1111on lmi1e of level, will be nppare11t from tLc illa.tru.Lfon alf,nded 
by tl.,o la,·11litiee rurea,1y mcnltnnca. . . • 
'l'h" uexl ~-.msi<lernhle O'll'.po,urlffl n.,cen,lmg the r1v0r :m.• fo1mJ Ill 
the viciuitv or the lloone .-~t.n.tc, nn,I a ootJple of miles nbo,·e fn tlie 
bluff.• tlf"'~ 1bu riglrl ~hie or tho ~· .. lley (section~ twenty· HU: und 
tw,•ot.y. -~vcn, lowusbip acvf!nty- ci,;ht, rnngu twc11ly- ~l'~t>n, Dal!u 
rn1mty), nmir )Ir. llenjiuniu IJollon',, to whom 1 llm i,ukbtu•l for mr 
\rn11wlc,lge of tLi& l~enli1y. 'l'hc ~train nt this fl"int outurups in tbe 
si,tc~ of ,le.•r, n~rro11· rtwincs, nn.l thou:;!, the exros,m,~ nre. limitci 
~ml i•olnH••I, they e..~hil>iL wlicn hrought together nearly se,·enty reel 
thick1>~~, of str&t , 11II uf which pert~in IO ht,riv.mi~ higher in L.he 
a,•riea l.lmn thosa hereto£ r1., mcntiona<l, or M tho 1ui,Mlc gronpl of 
tho ml•l,llo •~•ut :Sixty 10 ,,,,·cnty foct altt,Vll the riv~r. cool Jl iii mt! 
wi1.h, r,•,ting UJ"'u clny•, on,1 ,,,cr!al,l l•y Enudy tl•ye nn.1 _n. fll-c-fool 
be•l .. r •111,J8to11~, cmbedoli11g lnrgc lr1111h u! nnuient du\,· mo«c, i 
an.ii aho,·c tl10 6rtn<lst~ne tlw lower black ,halo• of the upper 'grcup. 
capJ>e•l by n fvol layur of impure limerock chug~d witb fossils, com• 
pfotc~ ti"~ top nf tl1e &oalion, 'l'lih·ty fcut helow or,al H. t1yen of 
compact arglllaceou., rock, inltrb•1J.le,l wilh tl,,rk ebalee an,I rerit· 
gatc1I cl1ys, aru eeen; but in a tLickne58 of ac1·011ly feet u1Jy the ont 
httl~ &i~. inch btd of coal occ11ra. 
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Four miles uearly ,lufl Mrth from ilrn .. hove locnlhy, Ml 11,t l,~•d· 
wntel's of S";:;ar creek, neor Mr. llu,;tou', pl,,o~, coal D oulornp< 1n 
1hQ m:i.rr,oir, or tho ,n-e:un. JffCRtJli11g the same associn1ion or ~eJJ 
llS nott!1l iD the ,ec1i0u n,u Colton'•· Ifore, ho1,cn,r, I.he h111ek 
lu1.lus a, tlJ., hue ,,r ihc upper grnup lwv~ o. mu~!t _i:,-cater ,fovclop-
menl t11:m at tbe form~r lornlitr, 11n,I thr. l,,•u ~ fin,•ly 01:po. od all 
alcn.; the cic,k for hn.lf ll mile or more abov,,, wh~n it Jis:tn•eus 
l,onentli iLo Lc,I or tho strenm .,t tLt> •1u•rr1 on Mr. 1''tank Grnlu11u'1 
fnm (.i.-cunn @1:r, lown,Lip 11:1·cnty • ~ight, ranq>l t,,,.~aty- .,ix. Dalio 
eounty . Th« u111e oolll - bud Iliac, ,1p1ietn1 ,m a. bmnub or Trolnut 
(n,ek neu Ir. ,Tobn Outltr"a y,larui., font or lil'"o mile9 uorlh of lln•-
loh·,. 
Ifo:":tlin~ • the mllry. three wiles t,~,I! the ~onHlll!nee of tlte 
:-orlh llAe ,.,n,,1 Y,mmet~r•s Mill, ,,n 11,a :'\Quth Rn,ie.non, 1],,; hlu!T~ 
01, drn ' r, l,~nk g,vo 11 ,uy p,•rfect cxpo1mre uf the urpor< hair ,,r 
th m d,llo .~rou,,. Cu:1.I ll, li thin b:oml of r11thm cm,I thno to ,•1x 
ineliM tl11ck, 13 51'.1•n in tl,o foee nr tb~ lilu!F• twN1Ly- flve fo~I :lbove 
tlw river, 1md overlaid by 11,e "J'f•fr ann,1-r,,ue or tLi~ .;roar. Rel1111 
tlie c>)l)l, clays ._nd 1"y<'r• of argillllteous rock; dter11:11e to 1.1111 wnt•r 
ltvel. 'l'hu lo ·er 1,I ck eh:,lc or the 1tp['•• group dou.a DOI appont 
iu lho e;eetinn nt Yaumetrr',r, hut in lho hod ,.r a littlr l,r,111oh on Mr. 
;\l1ll~r's place. m11I nt 11,c ~ro ini; of th~ Wint,,r~1·t rc,,J 1>11 the 
IJ,,lger, 1 .., miles 6011th of t,hc m-ill~, 11,~ 11ppernir1.~t lm1cors 11f th~ 
nan,! ton~ ".Pl' ar in tl1c Lr.•l ,,r the ~tre:im, ~upportiug ~ fow lcot or' 
clay-, upnn which r<·slll tlie lrl:ick •hal~s fli\11 l,n,"I~ of olayq lime• 
etou.•, i,re nw,g u erutilll1 i,Jt1d.ic,,I with lhnl ,,t Uoltun's, fiw, milci 
hcl,,w. It ,.m further hQ .. \t~cT1ed 1!11,1 \be po•il.iou of ,,., .. 1 II, 11,\ 
thit lorality \Vtlul<I still i11ili•~Le n tli,ibt w11sterly incliriaLinu Qf th~ 
trul4 
,\gnln fol u, 111nkc ol'lo11r, nm] ast)('nd tho volley of llm Jlulger 
to tho soulh\fc tw rd. Thi• little ,·nllcy hu Leen a1,[nQ!cil fr,r tlrr 
route ~f tJ,., C., R I. ,l I'. IIKilrcwl, fo its ns01mt frou1 the lbe,11>011 
\'nlley to the '" Q,mk~r 11i,i,l,•," and c'>n&eqntr,tly its importance 
a, tt groat commt-rdal thrm,ughfnre far oxeee,li tlint r,f LI.tu lugrr 
lt•'1llltl .. r wl,ich it i8 l'llt <lllll of nm11v ,1lmin11tive amm,ut~. Near 
!ho htn,l wn1tn1 of tl,o llulger, m,d ju ; within die borders of ;\1~,ll-
011 CQUTity, lime1to110 h.i.-J_;es are rod ..,ith, wLieb dr.oul.tltlu hdo11g 
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lo the Ufper con.I •me!l!ffl!Cs, onl 11.re lti,;b a!Jovo any rod, e~po.ur,, 
we •hall see on 1be fi:,,cooon ri,rnrs. These !e,lgcs 3-!J"or,l 11 v~ry cxcrl-
font, d<lnbl<! lmil,ling alone, 11n•1 wlwn the rsllr,.nd shull l,a,e bern 
completed to 1bese r1un.rrits. t1n•ir 1·n.lne will be ~really cnbnnced. 
There ri;re 11L"<o tuin be1L. r,f cll.fbo11nccl)US shnfo u, !.he tipper coal-
mc"•ureij, os ,ho1rn by Dr. White; n11 on the he11d· wators or Rou 
crrcl, ori tho 110111.hern line of llalla eonoty. iu the vicinity of :llr. 
Prier's ouo of tlui,e blnck .hale llorizona .,f tho npp•r cont - memrnres 
i• found unoler!Jing !imt,tohos, very simil11r if not iuolvntic~l with 
lbo•c un the npper oour.e <>f the Dulg•r. 1rlie elevation of tbe•c 
q:®rri•s above tl,e South Rae,roon n~ Y=eter'.s cat1 _O()t l,e f~r ~om 
two hru,,1r,•.1 feet; 11u,l whn "'" t. kil inlo con•1Jeranon ,he mchn~• 
tion or the mi,IJ.le conl ,train ill the •mne ,lircction, ,w tony wel:y 
e•timnt~ their elf1-ation ... 1io,·c Cl>rll B al one !1n1ulre,J to uue hun,lttd 
1tJ1d 6Jty rcot. . .. 
From Dear cre,•k "c ,t7ikc ncrOPS Lhc ben.uliful uplanil prnrnr, 
kn~Wll 1.s the "Q,,~kn Divi,te ," to 1he northward, , ud gain th" Light; 
over1ooklng I.he nlleJd of the Snnlh o..nd MiJJle Raccoon rlv-m 
in the vfoiniw of !11eir cooU,1euc\'. The ,!Dutil Jitle of the ,•itllq i. 
boundeil by a·teop, W·oo,fo1l bluff's, uml A low 11a111l•t1111e rhll,l~ ~row1,ed 
wilh f"re. Ill rise,, l,etwevn tho 1w·n ~tream, Tho norlh shlo r,r 
tho 1•t1llcv riscd, terrace 111,011 Lnruc~, lo l110 ge11cr11l uplnnd lo el, 
and d1itl;d in cvny ,Ure,•lion w i1h thrif~y forms. U1°on 0111, uf th, t 
high Lenehes, 011 1i1r t•u~! hauk of tho Mid11lu llaco.0011, tho proBprr· 
oua munufooturin~ ,•ill:i~o of Tieolfield i• k.ca.h.,,I. 
DCM~cnding inti> 1he rnllry, the iiraL e.xpo,ures we 111tct wilh iu 1ht 
r!v&r bnnk, ju. L bdovr tho !)fow]lort Woo!cu M11l8, presents Areu-
ccou~ ~01la oruw1lerl wilh h•11li11ulur concrelious, "hieh btron1,tly rc,all 
tho ,Jopo~its underlyi11g tho cool tLt Ile• \loine~. .hceu,lini; tht•aCI' 
the !,lidt.lle lueeoun, u ,!tort <lialnuce nbonl il8 1ur,uth, in the lei\ 
honk (a<•otiun nine,w11nKhip1,cvcnty•cight, rn11ge •wcnty-oine, DallM 
couuty) on lnmb Ltlougiug to J. Ward Rcdficl,1, E•11,, a bc,l of 
coal outcrops, o,·erlai1l by clnya ond a he1>~Y - bc'<l1lcd ,rmdstGie, 
tbirty to 6fiy foet thick, prucnti11g a section ol' struta j)!!•cuti1lly 
Jiko 111111 ,lcscribe,l n~ lJ11• ~fviue,. 'fho lwdGchl coal, like the Dea 
Mohic1 bed, i• not & ,iugl•• bed, but cou~isui of tW•> layer~ Atparate<l 
by n 1hi11 clay pv.rting. It dilfor-,1 li,1\l!cvcr, from the l)Qs MofotJ 
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bed, in bemg O11e byer le,.,, Plll1ou;;b il 1-till ro1.1tln,; o.n aggr~gate 
tliiel.utu of \hr~ foet. ITitb th~-!!t foots altiue ~-e cu11lrl hunlly 
pron, b,J nd "- d abt ilic identity of Ll1efc hools. It is well ku,nm 
lrull co11l • heds nre nry Yllt'fable in du,ir rli,rsw1ll charmucrs, and 
not unfroqnon1ly !llo litl,r,l<,~eal clt:i.rnc1rr~ of tho usneiau"l 8lnltn. 
li<'oome clutoged to ,utu. a 1h-grun BA to be ulwun or ,1uitu 1111rec<Jg11i• 
i. 1,fo nl ,h ;;uit l<>eti.lilie,. lfowe1·cr, i11 th~ imau:ce, we nro 11til !en 
in dqnut rcg,tr 1 ng 1he ,al 1di1y uf lbt i,fonliliellliun ; "nJ not witb-
,tandin~ the cxa)!getate.l •· "!~r'.!em~u L of 11au,J, touc u.ho\·e tbo• oua1 
at Re,llirltl, we ebt11l b,, &blc to llhow con<tlush•ely that th• Des Moiue~ 
and He,l!idd co~I• be!!lng to one nnu the anme bori•on. 
If i.e take the vnlle_y r,,nd leo,ling from Redfield to T',morn, we 
will mce! n, b exposures of Llrn sanJ~l<.•lle, whh1h 01·crlie• tl,e Il~d-
ficl,l ~o~I. nt frc411c11t illl"n-ala in tLi, t.ln!f~ l;i•tll'een 1111,Uielrl 111ul lbe 
)fn,•10:lu, A ,Larl .Ji,iauec ,iborn tb~ ),fus,p,ito crc,,k: bridge, iu t~e 
!,lull'•,,., th cn,t sl,le of llw creek, t PaTker's luu,k, cual A of clir 
,11i.1 lit • j,-. 011tcrop• <11 lln nl~\· ~hon or thirty f,,e 111Jtn'a Llie Ind of 
the ?l!iil•lk Rnet10,m. The tn1tl i, ail. inelie, thick, ouul i~ overlaid 1,y 
the bind; •hale , b,in•l of 11rgillac1>011.o lime- rock nntl cla1• n,mdly 
II! ,cl l d w1tlr 1:,, bc,1. At l'iatf bllnk, n fdll" hon,)red var,h 
nlio,•o, the bin k I, !es hue incrcll51'd i11 thickneu from eighteen 
inr.hos IJ fnrty tncliva: tho "enp •rock" only ox,ste 119 Lhin pyritif-
erous mo,lulcs, l,,.., ,,hioli brown, y~ll011isli ""'l gn•y &hn.lta r,0011r, 
which nro in phoes cherg,,.J with ros~ill, 'l'k~ ~.,,] !1 ntwut 11,~ s11n1e 
tl,ickncss 11t both li·11,I. , b11t it, other re<pccls !Irey co111<.I l,11rdly he 
u1or• .!i nuilu. ,I L>r'ul o. •111nrtcr ,,r .i mile 011tlt1Yetttrly from 1'11r• 
ker's !,11,.J·, n Ii l •u orrod,a,iut.• into 1!10 :'-lid,11~ llacco"n, which npr,n 
c,xnmiunti,,n pr •1't1l to he 11,o upper nrgtll.re1• .. ms l11ycrB ,if tl,c lowtr 
;;-r••111, or thr 1uM,1lt ~ rit•, nutl pru~c111 alrnr,~I the 001110 cLnru~il•r• 
1hc_y r,o •c I nt F11r immona', <:-igl,tuon wile• e11n1. Alll,,1uJ!h 1hci10 
hc,ls uru n t H'<'ll al l'arker's ,m<l l'i:iit', hAuk,r, l1ari11g lw~11 removed 
by 1icn11d.1t.., •• tli,•y roe~1,rthcle!s u~crlio that coal• hetl, 11ml \111•ir 
uccur,011i: • h, the rtr<'r mnrgrn, 11,irty feet beh1w tl,ij fo, cl, uf thu coal 
al rurltcr·~, mili,·Jile a 1outl.,.,u1tt-rly i11clin111ion r,f tbo l,,,iJs c•111ln-
le.nl Lo nl.,rnl oue lumJre,J frut w tho 1J1ile nl thi! locallly. Pro1onlly, 
hoyrnv,·r, we sl,3]! ace th~ Fe11u1•11oa or tht• c bc1l, full_y ,,~eu,plificd, 
11nd n! :i their relation to \he coal al lle,lfic)i), 
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workin,;1 at lliia kcality are on lnmls bdongi.ng LO ~fr. J,.l,n Lon-
ila\c of Dllc City. The conl ,nrh•• in thicknr,, from twc111y lo thirty 
inclrn,. Tl~ -0lerotion nbovc tho rr~uk greatly foc11itat~, the working 
of the ba11k. The CQU i~ excellent in <JUality, and wit!, tbe l'apitl 
«etrlem~nl of tlw beautiful country 3hout1 ii will pron• '"' imp<>rl.aut 
source nf wealtlt to tbat Jertic-n. 
I•,mr milca ·w,••t of Dalu City, nn L 1,tiog Braricl1 of Uea,•pr rr!'tk, 
11cu )Ir. Loring )Innn',, br,riaon• <l)uir.ilcnt to ei,al ll n11,\ the lower 
ca.rhonaocmis h•Jl'iion of tbr upper group 11rc f,mr,,l; !mt m,itlwr rt 
1lio cnrhon11~eo11s l1Qr1z-m" !\re beru O<J1ll - h0 ariug. ITow,·ver, l1igh1r 
up th,, Denver, two miles nortl111 ~•twnrJ frow Spring D.-a.nch (in 
Jot ,i, section 5, t,,wo,bip 7!1, ru11i;e , Outbrie county,) tile Htne 
bc,I~ ap1,unr, prc•enting a markc,\ contrast to their appearance 
on r-pring Urnud,. Co,11 n l11•ru nlTord "twelve• inch he,\ of conl; 
111,J iwclve to lif,0•11 (,,et above, tho lower l,lack blu,ltlll of th,: u1•1•cr 
gro11p arc umlc, laiil by a four •inch lu~·er of eon!, prcs,•nlin;( pre• 
ci ~ly Llw .,une nppe>'rance pussessc,I t,y 1lti1 Le,! 'IL Millur•s bank. 
Mr. 'rhno. Oolt•niao iuformo•l us of <1ther loralitins it, 1hi~ nr.igl,b .. r• 
ho<>tl where the same bed 1111" be,•11 seen, Ollil it i, uut imprnhnhle 
tlu1.L coal B m11y l,e fouml nmd1 thicker io thiij .-kinity. Iiu1ec,1, at 
)J11r,l111Jl'a C1111I b11.11lr, on L1>ng llrnuoh in the &o111he12;1 corner ~r 
Guthrie c1m11ly, IL very goo,l hrtl uf coul one tu l11u foot thick i, 
being mined, ll.ml wl1i.:b, I 11w iDClinerl to la,liH~, hc•lougs to this 
horit.on. 
Thu, f.o.r our e.tnmiofltions hM ~ lic,•u con lined to the 1·11lleys cf 
tbe Raccoou 1111d :!onth Raccoon rivers, along u n~arly Jirce: lilll! 
exton,ling wc.•t Crow De, ::Sloiflu• forty •ti.Tc wil••• into tuo int<•riw. 
w~ l1nro lmd opportunity lo study nll 111~ mc111LN1 nf tlw mi,l,lit 
crml- ,erirs, frow Iha fl~• Moilw• co11l of rhe lo11cr coal. uicnsur 
to tlie rtrN1anenus ,lepMils an,! li111e811111l'a nt the l.,o ~ of tho ll!'l'(ll' 
con!. irnrie~. Au,l it now remains ouly to ,lcarrihc the prineir,111 uoal• 
o.rp,.,aurea fount! along tl1<1 ~lirl,llo 110.J North Rnctuon rinir,, l,01h c£ 
which alre1111111 have alTorde<l ••!teellent focilitil's i11 1bo prodeculioa 
t>f tho in'<ffligotio11~ of this ,ii.iAio11 of our coal• rneasurcH, 
At fre,1'11'111 i11t,•1·1·ala ..Jong tho ·"iddlr lhecoon 1,,,twc~n )1r. Fee'• 
11ml Huitgin'1 brnnch two miles nbu,·c, rock-exp1>surc.s appenr ii, th• 
~luO'il, and 16 we ascend ilic etr<•11m the we terly inolinn1io11 of lht 
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,tl'l\ta Lrin • ~ucce.-,hely to de"· !J6hcr on,I l,igher br,J., eompri&i11g 
tho lll'Clluceou• 01111 nr.,ll~c~oue Lulk of tho lower half of tho wirhl\,o 
r:wup r.f the mi l,l/~1erin~ "'"'· fi1111lly, iu the hi,;h bluff "l'l'"'it.,1hD 
m,m1b cf llqga;in's Lr o,·1,, th,· rc,,n.a.iudrr of tl,i, "r ,u11 UJAY \,c ,,,,,.,, 
trowu • I by t!.o b<ld <Jf s,1ml•t~11_.. ,\ fow feel brl,1w th~ e:n11l,tono, 
coal It 1s rcprt·iu,tc•l by u s,x- incb bau,I of 1rupurc. cc"I nt nn ol••ra-
liOJu c,f 111,0111011c lumdre.J foct 11ho1e the rher A ce11,li11~ Hugg;n•~ 
l,rnuch in a -.rc.,t~rly ,1,rccti,m, tl,1• l,llll\e l,c,h u1., 11gai11 o~ crl'T·,l, lmL 
at a nmcL lower le1·el, n11,l the lol•ck eb1lo 1il tl10 h"s,, of tho up1,er 
group iicra 101\)rc, ita appc:u nnco,. :"11•ar tho LPn,I or tho l.rnuch, 
nbout mile from its in,,.,th, aL llu,1,!111·1 l,ouk, n c\1uro~t•·ri•tic oe•• 
tiou of th~ 1,on ,l,1!0 r,,~l, or coal C, ia fot111d, [.3,cLlon '!, T,,,rn,Mp 
71', Il u;;e I) , f:uthrie c.-iuuty) The coal i~ t\\o feet thick, 11n,i ia 
over) id by rho iJ~rl,; sb11le -. liid, pre cuts it, uou,,l r~ric,I fauna, 
.\b(JUL lhrN! miles ~liovc Fe" a, aL D11ok'a Mill, 11 ftm• foction uf 
strnt aJ•l' 1rs iu the bluff• 11po11 e1tl1ri· i,fo of ti,n ~!i,Ule lh••coou, 
,·xhiLi'hg in clot'<il lho url'er iH>rhon r,f tbtt mirldlo «roup, 11wl iu 
the top~ of tl,e !,luff~ 11orthw, t fof ,!to mill3, ·uol C IM oh;curcly 
exposed. 'flit lower Ll•ck &I •la uf the upr(•r gruup i~ liH~ly 
d,:velq,~d al. 1hi~ locality, hut 1111 co:tl l, SJ1,ocinte,l with 1t, T,,m 10 
fifteen feel below tl,1• tb•l,• 1;11:d 1: t,ocur,, nryin,; fNm four In t1·11 
iuches in tbickn~•·, m~ may b,, e,•(•n iu th>! bh,tr ab1JY0 tl1,• wills. 
l11 tl,n vieir.i1y of Tn111'a mill~. 0111• or two 1nil,•s nh,,n, !luok'a 
11,ills, umucrr,11 up~sures Ill"<' m,·< with in tlo<1 11min i,h•111ie~I "11h 
ti.OE() ju t ,li•caw•rc,I. Tn tho hill•icle near the ruil!s, conl H •Jutcrnp~ 
~L "" elcnlion or forty• li,·e feet above tl,u ri1·er, anil ia 101,r<'•e,.te<l 
by ll six 111ch h) er f rottc11 1: I l'h~ l!llnd,1un,, C\'1•tlyin~ Ilic 
00111 i• vdl 1lcv,lcrccl, !:,~i11g s11mc teu fn·t 11,iek. 'l'hn·,· ,,r rour feet 
ab,n • the · 1J1hto11c, th~ lo"~' IJ!uek Rh11h• nf t.b,, uppH group, cnpp~,l 
!,y i~ nr illaccuua cup•t(•rk, is al~,, well sh,1wu. Ilut '"' ~ii;11.~ ,,f 
11,e pre 1,ce uf c'l•l C ..-ore ,I tec10,l <1t tl,i• loc.al,ty. A 111ilo 11,,r1h gf 
of ti,,, mill . on llook'a brur,di co,,I B 11tTord a !Jan,! ouw luycr of conT 
eight irrnhes Lliick. Dec •n,liu.; 11iid pieu1r,,qug little ,Jell, th,, 
~rgillaoeoos limeat1J11e l•y,•ra or tl,e 111,per port ,,r tho rni<l,llu 
rrou[, t\ra succc•m·tly pa.• ,,,l <iw.r, nOurdlng n plentiful hurvcal of 
f.JSJ1ils1 11J t 1nr,l It- entrn11ee tliu orcMec us !,o,l• ,,r tho lower 
portiuu of tl,e gr11up ar., met With, ,\t tLis point t!,o .\[i,l,iJ» lfo,•cl)on 
!H 
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abruptly Lmid• wc,Lwnnl, a111I bnlf n. rnilu ubove ~hr Lrunel1, 011 
\he Mrth :1i,le or tho rirc.-• ._ high blu!T gives 11n impcrfoct srctillu •if 
tho ••me ber.b al,ave ,1euril:ie,l. Ninety foat ail,,no t!Je w:tltr lhe 
blnck .•lml,s uf tlm upper gruup llppe,,cr at 1he ;;nrme, a.n,l eight ft.et 
below 11,i, bed llio .,u,d.;toue whiel, o\'i>rli,•!I coal D outcrops. TI.e 
eleui.tion ,if lho ulw.c horizous at thi~ c.tp,,sure, compar~d with 
Uir,ir !<.-rel olrnvu the river at Ilic mills, show• & ,,utcrly ni,ri,in.; or 
the s1r11ta 11L 1he n1tu of ,.!;out tloirty- !ho feet in tho mile. .\ few 
bun.Jr. ,I yur.b u~u,·c 1be I~,t me11Lione,l exp1>s1,rn, C<lol A lms lieca 
br~ugl, l to ,·i11w uLetc 1he "aler luvel. Thi.; bed ;,. siir tu ten inohe1 
thick, "nd cappool by a. ma.,,ivc ol,eet of dnrk ealcareou3, fossil iforous 
ahllks Lweoty lt.nllc, 1l1id,, i.l,,mi which t•rnlve Iii 6Itcu11 foci of bl!lt 
el11y11 ure cxpou~>d. The whole "!rf'Od of thi~ h,,rkw 111 tl,i,i loa:ility 
ia &o <tulikc it,, HU&I cor11litim1, thut we w .. nld be sl a lo~ IQ 
d~tenuino it$ tttr;1!igruphi~nl position uu,lcr le.u fortunau, cirCUIJl• 
stances. 
In ti,~ ricinily or l'11noru, IJuthrio Com,ty, Lhe lower group of tho 
middle cu,i) is well cxpo•ed, "lfor,Ih,g at iuveml loealitie, iulcr<Ji;tiug 
1100Lion.s of' cool A. At flr11wl,augh's i\liU, nod iu th(! , idnity or 
ti,~ l'"tuml Woolt•II :inn_,, tlrn ()~DI is lcn 1(1 fourtl){'ll indlt•~ lhitk, 
1,n,] of goo,I •tllAlity. The cui,. rock lrere is m9re re,;ul11r tban 111 
m1rny lc,eulitie~, and gin,s a •~lf • ~"Pl"'rtiug root to tho c111ric11 
which ron,lers tho working ,,f the co•I ocooumict1I auJ rcmuueraLive. 
Thu principal bnnks 1oru Kl1Dwltou't, Fr .. is:r'a, Wil,01,'s 11nd 
Wu ~~n••· Al llm )&tier bank, tbo uppcnnost layer~ of tl,e lower 
gr.:,up ore npooc,I iu the rn,inc abtrvo the con\ · bu11k, tm,l in the 
bon1,11hl 11ear Ill han,l a ehl\ft h:is ponctr11ted tho un•l~rlylng clay, 
aud mu,L!tono, lo tit,; depth of forty fo-.t below eoal A, w liiob l 
barJly tlaink bu yet roll.Cho,I tho hea"y depo•it of ,nn,letono over• 
lying the Rcd!ld,I 0011I - beJ. At Ilic Panora i\lills the eamt 
horizon, arc exhibited, but lacro preientiug i1111u1e atrikiug m1><li6oa-
lio1tq, Too el,evatiou (of tho cr1al ubo~e the river le1·el id about tb1 
Mmo at all the loealiuea-twenty to twenty- five fee.t-wluc• 
indieat..-a a. geode riso of the strnto. u w..- asccnJ the Atrcarn 11orlb· 
weaterly. ~fours. II&nyan n111I Nichols, at the !alter lour,lity, have 
eaulllld a. ilb&l't Mi bfl ,unk ill tho beJ .,r the river, which e11cou11tercli 
lhe llallle boda 11oted in tho ~haft at W DffOn 's bank, • mile and • balC 
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bcluw. !'on! A. also 011to:reop;i in c.rnviM ntur P.mora .Millt. 1,,1t Llw 
oolll ill rcduc J lo a. two - ineh senm. 1\b<1ve the co~!, tllll · i,o bc<I, 
of un,Jrtono .anJ &hllllll! oeellr, which llrc seen lo :i:,h1u,tago o1 r-~~il~ 
the 111illd. :,itouhl the . t.rar..n conl.i.nllll to rise ~ w ~ uc,.nd the 
rnlley, tho upper beds of 1110 lower coi>l - mc~sure:, w,,nlJ vo urr,11ght 
to tlte aurf&M o. f, w tnik:; abol"o l'nnorn. ln,leod, t!oi5 teem, 10 bo 
rea.ll y the c:.,o. 
&me mik 11 rthwest of I',111ora, at Shaw's l,ank, n con!• bed bu 
be~n opemd in the rirer bnuk but lit1l11 111,ove low- \\ntcr mnrk. 
Tl.on entry w11s cl",e,l with rul,\,i,h, predu,lwg nny ,1ch1al tullmiM-
t.ollt!, .. ml iu c:onscqttence only the moat trn111gro MO!l ,rnsa.ti~racl ry 
dalli were g"ine<l rl!llpacting !he physical chaructCtE or I ho t,e,I uwl 
ita ~hntigrJf•hiebl rn,ition. Thm1 milea 11bve 81.mw'E, 011 Srri11g 
nm, a cvi,l. lied bu be~n opr11ed 11n lnwl• J,clongii11t t,:, lib. J,.Jm 
Glark. Tlic l<anl:, ho" cH1r, w~ eouceoJed liy lho ,kbris from tbe 
di,,ir,te,;nllini; >nnd,1one wltioh imm.,,Jiutely overlie& 11,o con). Still 
higher 11p di.,, ,~lfoy, it, tl,Q northern pnrt flf l..lu1brie !Jounty, awl 
in Carroll l'ou11ty, •a111lsto11cs ~Ild clays l>l'c ewu in mouy of the 
bhtff,. whi:b frequently girn ft'9'0Sures of an lmmlrt>d foel in hight. 
Here 1111,I lht;u, thin, inlerrupt~d cul.1<1naccous L,111118 ntcur in tho 
forrugi11()119 griu an,I .il:.ys, nnd thin ,l,ccta ,,r gra1·ol nre lnterstrnti-
fie<I with the tincrr rnuerinb. 
At Mount'• cMI - l11mk, s~ven rulle. below ll11c~oo11 ltapMs, (eec,-
!1011 1wcnty-eiglit, townliliiJ> eighty• Cine, r1111i.:e thirty• 11,.,, Gnthrio 
0ounly) 11 oue• fut,L bed of ooal hma breu uptncJ, orer)qjd by black, 
fus~ilircrouft el,nlc,, an,I light-o<•l~rc,I olayH wid1 o,111crdl1omu•y hnml 
al top, upon whi~h rcsh a aor~ 1a11,I deposit. ,\nJ tbrco mileB 111d 
• half ab,)v (soction ti,e11ly-fo11r, l0'1rnahip clgl1ty •on~,, l'llnge 
twrty- thr~~), nppareutly the a11,ma beal •howa it•elf in tho rigl-it 
bank of tho Middl11 U11c(rn1,11, oharncteri1c1l by the ~,.me •hul~s nrul 
orgnnlsms round at Moun\'• Lai,k. Th,•ro •r~ other CQal-b~1,li:1 in 
1bi1 ~iciu!ty, which arc dou!,tle!!i r~ferable Ir> Ibo aame bc,t. 
On .Mosquito creek, live miles ea.al of Panora, a, IJ.:owdl'a bank, 
~"l A is ng11in 111et with, .. m,rding " twoln• fooh beil, and agr.-clng 
in all cMcntials ..-i1b the banks ueu J•anora, although the bed at 1bit 
loca!i1y ii; ltigh 1100,·o tho level orit.s outorop on the lolhl<ll11 ltace11oa. 
Tho NotLh llaeeooa riTer p111e1 noartJ tbrougb 1h11 mid,llo of Dallu 
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county iu _a 011rl1erl_v uud Eoutherly coone. cutting ncrn~~ 11,e middle 
coal. lllC.hurc lleat ly at right ~1,glus It> die 11nrther11 lwr,l...r trend of 
tb.ia icrie8. ,\acending t.L.c <'all,•y rrom its conflu,·nc~ 1'id, th..i Solllb 
Racco,m. tl1e slnlta DSC{'od or upri~ to the northward ~t n wucli 
JI:ore r:11'id mt<! thll the f111l nf the atream i~ tho 0111•,,.ire dln•ctfon; 
11ml rcacl1in~ ,1. pnin~ ,1 fow miles no,·th of Add, the 111n•t uonb~rl, 
~.,pa~11rcs u[ 1h11 lower mWlhcrg of tLe taiil,llt, c,ui.l app,·nr i11 th~ 
rn.l'ines high ,li,,vc the river. Ileyon,l 11111 lmn\cr .,f tlw ,,,i,!,ll, 
111:riec;, liorizong nre l'llOOunt~r-,tl which prc•ent a mnrko•l crmfrlli!t 
tu the a1r,1t,1 fo11n,I Alon.: tho low~r ouurde of the &trcn,u, in &orne 
r~;pects re,·~llin;; the bed• ou tbe )Ji.ltlle Il1~cuou above Ponora, 
01,e or two miles cn~t vf A,ltl, on J!iekory aool )filtrr's brancl,~~ 
tho upper bc•l or tli,• u,i,lJlc group are finely exhiLitcd. On Hick-
ory 1,ranch the nppn ~wlotone of the wi,ldlc group furrii lrns a very 
go,,.J frec,toue, which is c., wn&i,·ely ljn:irriml for builcling purp,JMe•. 
,Tuol nh"vc lids l,ed, at one or 11\·o plnct>;;, tLc s111ue lila.ck' shale or 
the upp~r grutop is ,mperfcctly ,.,pose,!; "".J fonr foci l,tlr,>< tht 
arul,itoHo ll lhi11 cnrb,,11ace11u~ lnu"I npp~urs, wliiol, ia th,• r,•prcse11-
tatiru ~f ,·onl II In tl,o section on .\Iiflcr's hranch tla• FBmc h<'dl 
arc ,li~pl11yed, nu,l in tl,c IO\li'r rortioo of tho blulf n ln•11I U1'Vclop-
we111 of lil.,~k ,hnl~ L, fogod, but "hh·h i, not 11 relin.\,le Ll'rizoo. ,A 
short ,li!l•ucu 11or1h r,r A•lel, on Iluth·r's 1,raneb, ut the bn~., of a 
low l,l11!!' e"lh(""ctl oi 8an1ly shales ual ij•od~!o11~, a tot•1he-inch 
he,I <'f coal ia soi,] 10 oecur. 
Al (Jl,a,wy'6 c,,al- b411k, fu1ir miles w,rth t,f .\Jc!, coal .\ nppears, 
whicl, is hero twclrn il:,cl,es thick, ovHlo.i,l Ly tlttl ebya onJ thin, fo!-
1;ilif••rou~ lime t,,n~ lnyora ,rl,icl1 form tl1c tQp of the lvwcr group. 
Low~r JQWh tlrn ra,·ine u still lower he,l ,,f cool outcrops i11 tho lia.nn 
of tile •lrcu111, "i1ich proL•bly belongs to llw lo\lct cc,al. 1t1eJ1s11rl!l, 
1:forth uf l'lrnuey's the mi<l,lle co1,l - 111euure 1,i.n, d1~nppet1red 
aml, although cxpoaur, of clay nh'l snu,bume arc not unfri,,1uent, 
no Cut1l io ngain ind with, to my kncnvlt,lge, 1,.-foro re,.,liing the 
aoutbcrn burJcr of r.rec;u couuty. Ou Dr,,.,u's liru1,clt, llC:H'h mile& 
below Rippey, Gr~eu couuly, n l<'u, i"ch lwd ,,f c,)nl makes ita 
•ppcarauce, 110<1 in tl,e river bauk ueilr Lbe mouth nf the branch, 
an cigl.teen • ioch coal - bed is saicl to occur, which, how.-v1>r, ;. 
011ly exposed at l01~ wn:er, Two an<l a ltalf mile11 below llippey, 
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at llU$,y';r b~nli:. IUt rigbtrim- iud1 coll! - be<I i~ tnin€d. "ltich heart 
n do•e rt:!,t111Lli111c• 10 the npJ•rr cool• b<i:\.I 011 I'11lcc11t crrck, !\Cir 
lloo11$boro. on ti, Drs )foine!. 
'fhe norlhtm lhaits of lite middle co:t.1-wr,,urcs uui._,. 11e olefin,,] 
bv n l,u,, I usin~ llmmgli the n110l<lle or the norlli li~lf of OutbriP 
,.;,,I Pallu countillt!, m u.11 ,•ut •an,!· wc,t ,Hrr.clim,, 11rntly to lhe 
Des ~foin~..- ril'er, thence lnm,J.,,g eonthen,l thro1111h D11llns, l'ulk, 
an,l i1<l(o Wt1rrcl! c .. nnly, ue:,rly rarnl!~I with th c•11rsC! of tt•c l!c~ 
)loin<:>s, ,u f,,~ u it Ima L ·en trnccd. 'I'-, thC! uoolb <:>f tl,i ll1oe d,,, 
1~wcr a .. ,1 • mea,urcs AJ!pear l\t the rorfil.~c, 1.11,I stretch 1.,orthw~r,l 
iut() Gri;e11 nr,-I Carroll countrns. The northern IJ1:;u11 ◄ lary nC the 
upjtrr 00111- 11,eu.sun•ll, in this pnt•t 11f tho State, i.• p~r11ll~l ,-·hh th~t 
of the mhl n~ cries, 11n,I i~ ,leliuitdy ,IeliMd Ly th~ 1lil'i•l~ l>bich 
~1'11rn1es tlw lt•ve•)oo rivers fnJ1n tho 'l'l,rce 1111·,,r ,lltlricl 1,, the 
e,;,utlt. •rt,e,cforc, tbu u,i,hllc (l,1nl-toc1more1 "'-C"JIY a belt ~r c1,un• 
try nbunt filll'"ll mile• "·i,J., ,rnrl e~te111liug 1a.r nn,I ""I forty• fin 
mifo or 1runl\, 
(l. l,as 114: 1, ,J.,m 11•tr111.c,I that the mi,hllo Rnd U(l(ltr co~I - meuurc• 
Jlf>•Bt!S 110 thi,:k l,u,b of c111l. Aldmugh co11I 11ccur8 irt lhesr· UJ>por 
rucuurfll, the bc,b an: ll1i11, au,! it i, only ..-h,·rc 1hcy nre lo,·,lly 
tliiekcn~J, a.• Ill \lnrEl1:.lrs h•nk in Gntbri~. 1hn1 tJ.ry 1·cl"'..,nt jl•)O<I, 
wurknbl~ b,nl,. llowcvvr, tho upper hed of th~ t11i<l•llt• cn~l-
wea,111J·cs is very rcgul4r, with ,rn 11r1•r•gt> tbiclmc•a of L11culy iod1es. 
Wl,l•rc<er it i~ foUJi,I in the eo11ntry of tlw So111h ltate~1on, it c•u be 
ca..•1ly mine,l, a.JJ,l js, prolo,il1ly, the b~•l bed in the two upper Jiviiions 
of 1l,c coal. mea1mr<',. It J.,111.,tle~s e11n 1,l' rcoclit,I li,Y looring, lit 
urnny plucr~ 19th, eouthwar,1 uf L,,11,,Jale's bat,k iu Ot1tl,ri~ ,:ounty, 
but to tl,e en.st 11ml norlli nnd wc•twarJ it baa been sw,,,l UTUJ by 
the tli,11u,1i11g age11cies which expo~ed lho lower grou1,s of the u,ir1dle 
coal. ruea•urus, aud, ttill farth,,r lo the uortbwnrJ, rc1·11Alr<I the 
npper portion uf ti,., lowrr o>:>al. weaaures. lo tho cuunlil'll iinm11• 
,liat<•ly t<> 1he 3uuthwfir.t uf Gu1uri11, this bed i• buried Loneatb lhe 
lito,•.,touo• a,,d ,-hales of 1bo npp,,r eoal- mcunrcs; 
'flw lower co•I • mea8urea arc the great repository of mineral 
lud, on,I to this aeries we muet look Cor tbe D1ain Kupply c,f C<'.lal 
iu t!ie • 1111c. Ald,ough an uteusive tract of C'IUlltry llQrclcring 
upon tho Ues lloiolll i• underlaid by tba lower coal· IJIOHlll'III, ti,,. 
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the "rnrrol southwesterly inclirmtlon of 1hc Hrata, in connectioa 
1<ill, tho HCA?Dl ... r the furfncc in th~ nmc tlirection, has enrricd tblt 
pro,lucli•·<• ~erits I, neath the tnlddle nnd upper coal - mrnsnre,, and, 
with the o.tccpti•1t1 of tho rle,lficf.l uplift, they arc "holly Ion to 
Tie" in 11,c soutl,we _ tern portion uf the ~tat~. At pr cnt """ haTe 
11 0 rmuo11 lo belie,•s• that tlie luwor mea, ur~s arc any less pr<,ducthe 
iu tlorir ,011Ll"'rst~rn e~tc11aio11 tluuo t!,ry arc along the Des ~Joina. 
In tho valley of the Ilaccnon l\tul <•n the l•owrr courses of tho Soulli 
,rn,1 jflddlu Haccnon ril·trP, the l,oriznn of 1h~ lks ;\h:,in c,>111, 6r 
upper !,.,J of the low,•r cnul • m!.'3.surc~, mny ho rcnchc,l Ly boring at 
vari11l,lo 1lt1,1h,, ,fope11•ling uro11 11,e !lrntigrapbical po itinn or the 
loN11i1y Ill which iL is desiwl tn r.ek tlils her!. It l~ 1oot improbable 
th:it below Hedflehl thi beJ m11y he f und abo•c the le1·el or the 
&11th lLiccoon, or within II liwite,l di~tance beneath the 8llrfaee of 
tho 1·1111\'y, Hut t\\ the eaatwar,l it gr11dually sinl. ilreper an,! 1leeper 
beneath the lcrel of the strCAms until reaching the moath of llulger 
creek, nl "hich 1,oint it probnlo!y lies at a depth of one hnuilrcd an• 
fifty i rt. or th reahout, Lelow the rinir. lletwecn the Bulger and 
the Jlc~ :\loine • the etrata sto,dy ri e l!llsh>nrd, whil'b po•,ibly bring, 
this roal horiimn within sixty to dghty ft el of the lel'el of 1be Rac-
ooou riv, r at tlu, month of Sugar creek. And ten miles in a dlreet 
coune ca,t of Sugar crl'ek thi& hNI gains the 111rface in the bank, 
or th,, Det llloioes rh·er al the city of Des Moine,. But it mWlt be 
borne in nilnr.l that all beds of coal are mora er less l'P.ri11,ble ia 
thicknc 1, pnrticularly if they 1>xtend over large areas; therefore, tbt 
above estimatff indicate the bori11on of 1he coal rather 1han &ht 
actually known presonce of tl,e fully• developed bed. It ie koon 
that below the Des Moines coal all th" l1M•ieiit beda of tire lower 
coal-1neaRurea are found. Dr. White hn de!!Cribed many of th• 
coal- banke, and they 1>ompare favorably In 111 re pccta with the IIOII 
of corre•pou,fing bori10D1 of other State,. 
{;F.llt11G\ Ill' TIIE IIU!Ji,E m:nv:-. or w~:.n:nN 10'1~. 
Tho coimtr'I' ~mhn1ccd in tlrn 1hrtr c,•lltrnl 1i,•r• t f cuuuti(•s ly iug 
J,et>1een d,e ~lii,0<1ri 1\11•\ l>o• 'M,,iuc1 rivcn1, po,~c •c~ na1urt.l 
r, aturu g urnilly ~ommon t,1 the weaterro bnlf Qf the. :,;tnie. llow-
c,·cr, n ,,. m re earcful exnminnti n of tho gro,nul, l,,,11, with refer• 
cnee to tli11 dimi11nt1 ,n of its I pogrnphi al as well as hR r:;eol,,gical 
feature•, we find ccrt.~in r, o,uli otatie , ou d,o ou<t lum,1, commo11 Lo 
h ,th the northern nud eouthem l'ortioM of 11,i t<•;..•fou, "hid,. when 
view l at tl,u c;,:trcme oppo11le poiula upon 1ho en.!t au,I well, 
1,re out htt't III coonmon with une an,ither. llut in tluR iutcnncJiote 
re,;ion th more di tiuctivc surfoce f,nturcs wl,icli ebaraclcrize the 
txlr~m s i;i\C ·ny, and the re ult is n blending, or ratlit'r II toning 
,lo1r11, so tn tpcnk. of the moro prominent and widely diveru topo• 
gnploical features whfoh are no •here lo bt' found more b~autlC,dly 
,li~plnyc,l lhan in We.i;wro fowa. 
'l'Le strum• of the wOl!tn11 wntcrd,ed havo a wmerly flow, and 
1 ~k their oallct i11 1be Miuouri, Ill 1hi• part or the Sblkl tba atre1m1 
tok~ tl11·ir rise iu the great plat«u which •cparatea lhe ntera or the 
Mi.&si• ippi frum those Qf the M1a.ouri. Io Shelby, Aaclubon, and 
die ~outb<•rn purtion of Carroll 111d Crawford coanlica, ae1·eral 
1tre11m~ takf! their rise, which Bowing aouthward, reach tho Miuonri 
witloi11 1bc bordera of the State of MiPOuri. Of lhHe may be me11-
tiono,l the threo priucipal branche• uf the Nl1h11nbo1any 1111d 
Whitted'• creek,* Musqnito, Keg and C..opor CNelra. To 11,o nort.b• 
ward, Ll,c Beyer, Willow 1111d Soldier riae in Sao 111d Ida co11111iee, 
~l11,d me11 r1oe1 la Ollnoll OGUlllJ 111d h•lnl ..,...,_,,, WIit lolO •·• 
W••t ::n.i. •• ,,.,,..,.,.. r.w .. u .. loolow Borr.a, ID tbelt., -••T· t """'~ !IOI 
lam lhal 11111 1-alltol little IUalll -....i I .-, ellCI II- I hYo IIGf• 
gnl•d •~• &bu•e aaa1e la b,,aar or llr. I•. J. W1111T11Dot &slni. Au,luboo couatr, 
wbn wu on of Ille l•ll • ..,..,,,rt I• 11111 .,.n of lbe -•"1, and wb,..., Daaie 
IIN '-en tbnroup!T hlHIIIIMI wldl U.o,,.,.... 1Dd ... .-,, of Iii __ 
I'- r,um 1ta.1r ••rliM1 ..ulerDenl to Use,.._, 11 ... 
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11ml pa;~i11g diagnonlly lhrongb f'rn\\"for,I, ILirri•oa nwl :\fonon .. 
com,Lie~ rcnch die ~!i,sn11ri ulong the wi,lJ!e Lorder of Ibo iitlllc. 
The I,ittlu Sion:,: ond it, prineipo.l tribntnric~, 1bo llc.4 Fo1k ·~n,I 
Mop],:, ri,·er. hull in the nnrll1crn purl of tbe Stale, 011<1 ,lrain the 
Jin~ Uj!i,,n embru.ccJ in r,tn, W 011,lb11ry, an1l the west~rn p,,rtion of 
i\I,,1101111 countfo~. Along their upp~r r. nr.,.• the stnnin:1 become 
mM~ Jruinni;e ol,•pr,.«i,,n~, thon~h Ll,,,ir ~li:irnell-r ns ftuch i~ o.ll\'•11 
di•lioullJ "'"' hd. rpon the 1,,.,f.11nh-r, of the llllllltr~u, •moll riren 
om! cr~ek9 wl,jcl, trn,·cr•v tlil• pnrtio11 of 11,r 1rnster11 wnternl,e,I, l\e 
do not find the ~lr1•11ms Inking tb~ir riec rn lnkelel•, as in th,, country 
ens1 of 1he gr,n>1l Jivi,lc: c•n the comrHry. they nre divi,lc,J into• 
mnll.itu,lo -, r ,1.rninngu c\,a nnel, w loich on nk their deli eat~ nitnific,.. 
tiou to the 1·,.ry orol nf the «Aln,l,c,I l,~lw~~n thr 111·0 river 
Ry~lMll~, nnil by 11,is menus n ,yr,t~u.1 of Lb" woH complet~ ,!roinn;;c 
is .e)l"cclt•,\. 'fh~•c upr•·r eo111ific11tio11~ hove ht•~n crille,I '' drron," 
and not in., pp r1,prinll-ly, a• their be,Jg Bre 110t usunlly occupied by a 
oontinm1u• clu,u1111•I, for they ure ,el,lo,n feol 1,y ~pring,; hut tla•ir 
ohi~r u•l' i9 to collcl't lho ,.irfncc Wlll<•r•, nn,l lionce iii• only during 
tlu •pring nna nuht11111 "en 011, thnt tlieir hells nro Bot,,lc,I. In rho 
summer tbeir VfiLl!'fs shrink into lictle dark pnol~. nrul tbeir bc·J• ,.,t 
cnrpeie1l by n !nil, 11utYil;n11• lu•rb•gc, 'lui1c in comra•L 11> tire lo1<er 
graeees or Lhc snrrmm,liul!; pruiries. These ,m-arn• of green herbage 
follow oil tho grncurul ,n~alilh•ringA or i.he chant,~!. !<1 their w·ry 
sourc,••• oml impnrl" refrl•shiug feature lo the prairie larnlst:n(l•e. 
'l'he lluccor,n river •Y~l<,rn is l~ilmrn ry to the Des )loiDc•, nnd ie 
th~ 111o~l wu.,idcrablc, b, ,th u~ n•gnrJs th~ a•r.e nf the stn'llm~ nnJ 
the nn·a ~ hioh tliey 1irnin, ti.at oceopic, Lhe couutry L,•t"''"" tl1< 
De~ /\loines nn,l 1h gram! - diYi1le UJIOll ll1• Ctlkl •l11pe. The M11rst1 
of th~ four p1i11cip•l bl"onchtij, 11"' N~rth, ,\li,IJlv, Du.l,y Furk 011d 
Son•h Unccoon, nre nearly nt right angle. tn tLosc c•f tl,u ,lrcaua 
provion;!y 111en.tiooe<1 upon tl,e wostum wut,·r,1,c,I awl parnllel wi1h 
lite Jiviilo. All, with tloe c.~ccptiuu or the Norlh Ruccoan, take 1heir 
riee in l;ulhrie nnd Garroll eountico: while the latter 1111.qsoB through 
the entin• length uf dO county, to tbe uorth, nn,I hca,ls iu Buen• 
Yi,tn and l'ocalionlns cauu Lie~. 'l'l1l• p,·cuJinriti~• of th~ <lro.luagt 
upon tl,e t"·o mitcr11he1h are 11 i,l,,ly ,lifihont; upon the W<'tilurn, we 
m~e\ with n multitude of smoll ~rnncl,cs, 'll'hi!e in th• uouutry cu1 
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of illc i,,'ttSt ,li~iJ,, tlic bri;cr •Lre:011$ 110- ,•• con,11 ,rn1i1e!y r~w 
tilr.all nffluenu. n.:r, N we g<J further, let u~ o, kt• a ~T ief non,iua. 
1it,11 of llie •l<•rw•itJ in which tl.e 1·arieJ tt>pogmr,h,col r,.,.1urcJl 11f lite 
re_1lon aro rm,ul.le,l, nn•l which will enBLle u~ tLc boltn 10 uuJ~r-
stn11il Lho (irii;in of Lho 1•res,11l ~l'pcar:rneo of Lho ,mrf•co in thi1 
t;tclrGII of tho S1.:1tc. Tho upcrfici,,l ,.l"poglls 11h'.el, oec11r ln tbc 
wwitot11 pnrt ,f tbc ~l:rle arc tho 1lri(1 nud Liu[, 111 the country 
between the grnn,I n.Jo 1111d 11«· fl~ :lf,.,in,•.1, the ,!,lit 1., largoly 
,lc\'olop d, eon.' ti11~ of l,lno elay , r.wl yell<,,.-, )11dy days, which 
latter u.,,~By ,prca I uvcr the great~, l'lll'l M L!io surfoe-0, \'pon 
tha 1\e&t 1 ·r· th~ ,irin r11phlly ,limin!,bce ih 1J,ld:11c,•, a11,) i3 llVCr-
l:ml Ly the pcculi:ir y~l!Ql\" clays cf tlrn LlulT, Tl,is l:mvr ,11 ,,,,,,t 
reacheli 1t1 i;re:ile•t 1kvrlopm~111 un tl,e we-tern li,)r1!"1·e or Lhit 
Slntl', wbcn it ~tt iu, 11 &"""'"L11l varial,lc Lliicknesa, prul,nl,ly nt 
mnuy l,1c.i\otic, n~L h•611 than Ill"• ► l,u11,lreil feel. Tho li110 11At11r~ of 
tho 111ntcri3J "'luc., c,,mpri9e,i 1lre \Jl111T, seem~ t" fun,i,ib Mtrnl U• 
Jive ~ ideuct of llll hu·u 1ri110 origiu. ''" tho other ltmnJ, t!,u 
cnarso ma•,•:1al1 11bich entor so ltrsuly 111lo tlto ,·,,mi,o~ition of 
tho drifr, \\-.;re •hposite,l &l tbe hottnm of tl1e gr,,11t frc~h • 1<nler s~,, 
at tlw e'~sc of tho gln,'1;il p~n,;,L The Llutr cl11yi, ul,ut "l'''u tho 
)ltlliouri bolt!lru iu rill.!~,- of at~~p l,lulf,. 11bich, whcu vi1it1•1.I f,.,w 
th~ vnlloy, r,r looli11~ ci:hc.r up or ,fown 11,,,ir r.nor!e frQHl ,,·,111c 
ernineucc. it rc11nm,s hut Ihde error( orr tlac pnH t1f lhe i1n,1l!i111ttan 
t,1> tra:n,rorm the "bole lunu. c11pe into lllte or Ions mounti,in r1111ges 
~11,l grcllt plain. a\ 1Ll1?11gh jr, t!,., rcgioH ~r tl,o drif& 11pm, Ll11, eai,t 
wnter.h@,I we ,lo not ID<'Ct "id, •uch 1,o!,l. txugp:trntt,I Httfo,'o fro. 
lure ; ncvcrthele , 11,at ~c~Lioh pn• es..c.s it,; 11 ugly mnrh,i p~ou-
Ji&ritil!JI, wl,iol, forui~li a 1tnLiui; cp~tr11.,t to 11,u rrJnnLry l,or,lering 
the 1lisaouri. 
Dc~c,•n•li11g the inter - oo,ir,N tn11·u I, their co1,!luc11ca \\itl, lhu 
ML-«,uri, tlr,, v l • Yi! gr-.. ,l,111lly ,le;,•~u,I, allll Il!ln·ow iut1,rv1>I~ ri a 
frum the margic.e c,f tlic atreuurs to thr i;eul1~ bunlcr s1Df'C8 or Lho 
upl~n1b. Along their l,>,.cr roaub~~, LIili strt•nmi arc crod~•I to cha 
,li•ptlr of tl\·o lrn111lr,d feet n111l 11pwor.J, nn•l tbtir e~il frvm tli~ 
upl1111d. is gn•rde,1 hy the m:1$sivu higl,11 of thu great l,u·t1!lritH) 
,fop,,si!. llol11~~ri thcsu otr~:4.,t 1hu !u1-fa.ca i~ rqfli11g, d1t111 •h ocl• 
~on, brokc:u. Tho atrca1n1 t)icrn• lru, aro bo:d,N•I !,y 11L~<'1', grauy 
~5 
19{ REPORT OF STATE llF.OLOOUT. 
b,,,b, a~tl their beds, "ith few oxccp1io11.•, are fille,I with •1•1icks.1uJ1 
or c,1ually trel\cherous mire. The nphn<ls nr,• remurka.bly fr~• fro111 
bogey I uJ, an,! "sloughs·· ore ,'nco1rntereJ only in thl' lnw bnltomt 
along tbe stre..ms. In 1he immediate 11ei••bliorboo,l of 1h1- ~lis•Ollri 
bott11m<, whl'rc tho uplnnth an ahruplly 1orminbte<l, the surface u 
u ually broken, anJ the l,lufl1r nn· re11etrnte,l by deep, nnrr~w 
ravine,, Hbad~d by den,e for I growtli~. w l,o,e cxi~tl!ncu om, little 
11uipecl8 rm Lil Lh•ir ,,anon -likn beds aru on•rlooked from Lhe ri,lge; 
abu, e. Tb,· )lissoari botloD.18 fonn nno of the moet remarka1,lr 
p~ruli:iriT.fos of Lh" West. 'J'lrny c'ftetr•I the entire length of th, 
St11t~, 1111d are more or lee nriabl., in -..i,lth. In Ilarrieun County, 
between tho Doyer o.nil Little Siom<, the bottoms bovc o. .,.jJ1h or 
ei,!hl mile~; 11.11,I io ~onona aJJd Woodbury Counties th~y crowd 
lulau,l .. -. di l.lluce I)( twelve mil•• or m~rc, •n•l tire hlnffa wl,ich 
abruptly d,·fi11a tho ens1ern 1LLr1r~i11. do uot aguin llf'pronc:b th~ rivtr 
until witl1in a fow mi!Cll f>f Sioux Gitv, al Flovd'11 lllnfl', where 1her 
f.,rm a c-onspicnons be..adlo.n•I overlooking the· tnrbiJ -.talcrl! or th~ 
Missouri for mile,. The L,,ttom• ri~e in lo" lieuc!ie • v, bich, in 
fono, havo all the cbar..,.temlics of lruo terrace~. :i.ltbougli t Ley on 
but little , lcvated above tlrn ,;euerl\l fove! TLe&e Lcocl1cs, Lo\\,•1-...r, 
aro c mi,,,ae,J uf eice ,diJJgly lino nnl!triola, 1111,I in this rc~pect i!,~y 
,liffer gro .. tl.v from the tcrrncc , or "sccnn,J liou,m,s,'" 11!011g lbc 
s1ren111s or ti, Mi.,.i aippi w11trr~hc1I. I,iko lruc tem,cca, tltey art 
mo L clev111o<l along tLeir oul,•r rn•rgin!, nn•l ~lopu ii,hurrl, gh·ini; ri1, 
to the liltlo l;,klJ3 11lU chunr,,•1 11),ich not unfrc11uc111ly ~kirt ti,., hl!C 
of tl,c l,lutfe aud mean,ler d,rough lhc bot10111B. offor,ling a natunl 
dniiunge. 'I'l,roughout 1be c111ire ,•,,uem of 1hi, botlom~, tho •oil is 
of uu~urra so•! fortility, autl 11,c day is 1101 Ji tahl 'l'ILcn Iha 
in11noll1t1 trnut of 1tl111.-ial lnml.. will lwi,I II forcurost pluci, in lb 
agrieullural intcrc.,ts of tho We t. 
,\s l11U1 bocn pra,ioatly mcntioncd, the greatest tlctelopmcnt or 
the bluff ,lcposil occurs in the :'llissouri ril·cr bluffs, 'l'lhcre it rangea 
from one hunJNil Lo t'l'o l1untlred feet 111 thickness, To tho nortk• 
-ward, hoorover, tl.e rlepo~il grml1rnlly diminishes in thirkurs:;, a11d ill 
tbo nelghlrorhooJ or Sioux Chy, i I ia r~<luc,•J tOJ half its mnxituum thick, 
neH in lho counti~s to the ftoutl,'llnnl. It cruw119 nll lhi, crct11ceoe1 
l,illa, and gives to tho region about, drat peculiar charnc1er of 
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topOgrAJ by p~rtainin; to this dep, it. Jail ,! '0 m. rko,lly i, thiJ 
mnnife.H that 1he Jlroaen?\l of th,, cntncoo 1, for1111>tion Cfln hardl\' l,e 
id to hue to.ken more than an ins:"°rficnnt part in ,girirrg • tbt 
country ii; pl'C>'ent confi.;uration. 
Un,lcrlyini; 1lio Muff' mnterial nl•lUI! the ~lrSMmri ,·nlley, at 11urny 
locaht1cs, we fih•l II Ihm lay,'r of Erm<!, wilh p l,Lfo, un,I L,,uJ,J.,r.. 
i!1t1.i11c1ly 1r11111.;o:1I in l~Jers; ,:r1ul wliicb, in tnru is undetlui<I l,v the 
elayij or trn, l1rif1 opoch. Jlut tuore frtqueully tire thin atM1t11~ of 
mu lilied ,lrif1 rnnt"ru,I is fount! rllllting imw,•<liatrl;v nrou I.bu •rncky 
trl>la, with 11,, i1,tervem11g clr.y,; awl aowrtimcs cveir the grarel - boJ 
di,nprears, 11wi the l,a,o of ·Ire blnfl' comea in 1rame<lfa1e coHloet 'l'lilb 
the c•·irioo!i au-,! rock£. !l! ob•c"cd ID the environs of Si<>u, l"'ily. 
!To" ver, if v,·e -.c nd 011y ,f the ••ll~yB or tb~ 1111' ,er inland •@tro:un•, 
u tire L111le ~i<>ux nd th" n,1_vcr, u we reee,le from tire Mi«our, 
river blu~ ,·A.SI r,I, we -hall very eoon witn e a nr,,lual incroue 
in the ,levelormeot of 1he gravel • l,c,ls; au,1 ff<J•,n low oulli<•ra 
protr111liri;r fr:,m beneath rbe Mulf dcpo.it@, will n,ld nn ur,usual 
deruant to the I, urlsesr,&, and liowc.-er in•-onspirno11.11 lh•~• lmnchea 
may be tJ,. y Ille h•ny, ure to nrresl tho rye 111,,I gain our int~r•·•I, 
if n,, oth.-r tLar, this •~ry ob c,ulty. f)n tho Liu.lo l-ioux the i;rnel• 
L"",I nre fount! fifty ll>ot •ho,·e tlrn Blre&m, '"·•rti,ppc.J by twice t,lr3L 
thickncu of l,lrrll'. An,) at I !rnni 011, nt 1l,e conllueuo~ ~r tit~ 1wn 
main brn11chas of tb~ Jl.,ycr, ~iu1ilar ~xpo!!DttS 1rrr, founcl, frt>rn wlricb 
11 ,bt~inud the grnnl for the 111annractnre nf the roncret, btirlc at 
tbat 11lnre. I." Dellt lle1111iso11, ou ,fudg" n~,iact1'a f11r111, rcrtaiu 
l:iy••re r f 1hae <ie1w- tlll aro found sufficiently cc111ente,I, to 
a1111tcr for lay1ng up in ruagh alla. G nr.r11lly 1;,e11king, lrowe1·er, 
tbn grnvd dep 1i1B are lo" WIL ted to hne more than a ~Ii •ht in011oncn 
in mo,lifyi11 tho nature nf the 1oil, "ltich i etill rleci,foJly of bluff' 
origm. 
In tlu country Lurrlering upon the °Si&lrnal,ouny•, thr bt11frpre-
1c11ts e,,m<' of illl m,ut chn, .. ·1cri9lin fr.11l11rc!. Tiro rlilirles ar~ 
m ~~ive aJ11l roumfotl in outline, 0.111! de.<cc1111iug into tlrn vall(•yi by 
tl1<1•r long. grnecful el(tp,,s, it i~ m,t uufrcqucut!y ,lifficnll t" ,lraw 
tho ,lcmorl;ution l,etw~r." bott"'u • I n,I an,1 up!an,I. Dut rm Ol'f•ruttrh-
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P4 L yoml the in ueucc of the bluff, the b uche wh1 
ri o upon the . i le of their valleys • umo ,lefinitc out-
linea, aml 1i~11c continue to impart lo the Yalley a prominc11 
pit-a iug feature in their formation and appearance. 'fl,e u 
ro l~Hl, or bo~ g ntly on,lul,itin •, and iu t a,l of swe1•pin,: 
1nt0 the -;alleys Ly more or le•s tc p, 811100th lope•, i 
with the 11plands of the bluff country, lhey aro a 
abruptly t 111in11 ,I 11pon the lmnk o\'~rlool.in • tho nlteys from 
a bight of 0110 hu11Jr to two ho11Jr •d feet. 'Ib quality of 1 
oil in the 1 ,1lley1 prop r, ccor,liD" to the location, Irnm 
tdy b r,for' 1argin be tr •am , I.he 101" int r1·als 
which are m ,lim~1 u,I, e., th Jepo it of th 
The (.,w,r t ns,rnlly cnrcloi,cd lo a fine, loamy co• 
r markable f•rtllity. · · terrac , on 
=y, ornpo I at rial ,l~ri 
tb Ji mt1ou or rift hich o 
th c s - for th ~~ry remote or,glll, 
• lt'u r back in to • · 
reno,1. T 
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Exin, ill Auofolion, 11 eonsiill'rnhlo ln1et of the U(•lan,l i, co1·•:red 
with n ,,:,itlt•n11l ,;ruwtb or Mks an,111111J~rlm1~h. A111.l in Crawford, 
Ifarrison 1,n,l ;\l,,n111u1 i,punlie•, many uf the olivi,fos nr,1 CQl"~rcJ with 
low, b1!sliy <mkf, which •pring front rool9 a,, l•rge ns tho:1e ,.f tltc 
tlllltQro forrst Lrec. 1-iuce tlw 8 ttlt·rucut of this port of tlw State, 
line gr,;ve• <lf young lirub"r bnve grown up "l,en, fifteen yrnre ago 
the l.o:ruriBnl herL"i;e of the pr11iries was tl.o only vci;;cmtfon. la 
tho 11ortlm,•~1 p,,rtiou <>f $h,•ll1y counly tl,ere is II lnrge bo,Jy of 
forests 011 ~1111 ere,•k m11l its amucnts1 whicb i saiil to coutnin 1tbout 
ten tlmu1111rd ocrc1; it i, the lnrgoel bo,ly nf timber i11 ibid region. 
Upon the ca,I wate1·,\ml th,· vull,•ys of tho Ruccoon ri1'er· uml their 
nffluenlg offord eonsi,for11lile bo,li~,; of l'ruber- ,·nough. indcc1l, to 
su11ply tht• 1le111u11<I for m•ny years to come. Gpor, tho upland in thi1 
portion of the 't,1te h•whnmu gro~e~ plu,te,l abottl the farms alrcn,ly 
breok lhc coutlm,it)' of tho h ,riion • like islan,h; an,! if fnrtner, 
wnulil gil'o moro attention to th,• ph111li11g of ottiticiul i;rov~ , in a 
fuw )'e11re tbe co111m-y would """r n very :differ◄mt and far Inure 
inviung 0,ppear11ncu. 
Fruil- lrt·~• arc ~:ii<I to thrive tbroughout this eeotion of the State; 
the grc11t diflieulty to bo encountered in ,bdr enhintion, i,; to clieck 
the n,pidity of growth 1<hich is so f11tnl to the hnr,lint>sa of the 
yuurig tree. It must be l1~rno in miu,J, hQwner. that ther<) a.re r.w 
]oc:•lilio• in tl,o thirkcn couuiie• uf this 1fatrict ,1hich l1n1'1: been 
senJe<l for II l"n;.;er peri0<l tli•n twelfe lU tif1ee11 yHars; &!Ill ex~• 
rienco wochcs that the introiluctiou of fr11it - tree• iuto a new couuiry 
i~ almost alwn~s anernle,I with mn11y ,li,cu11n.gemet1ts. Now, that 
uurscrica ltM·u heen e,tr,Lli,be,1 iu vnriou5 purl, of tl,r Stnie, 111J 
the trt"ea 1,cclirn111t1l •n•l nccu,tomc<i to the ,.,ii,. i11 u fow years we 
m11.v re,U101mbly hopo to e1•0 as line orcLards upou our prairie• 11., ore 
to be met wiib in any of the oldr1· :-:-t~t~a in 1h~ some linituJe. 
Litt.le 1t!en1ion bai been gil'on to the i111ro,luc1i,m of tbe cultivated 
111r11~ses. Dot thero can b,) no ,louht, in 1·iow of the exrerieoc., of the 
olJ~r settlc1! por1io0M of the St11t~. n, to the p1·:1ctic,.bilhy or covert. 
ing immenso tracts into tho finest mc1ulows in the world. To - ,lay, 
however, the 'l·holo prairie i~ a cou1won, natural pa~turage and 
meadow. Upland nriu volley allke are olotluiJ with 1,utrilio111 
horl,age, afforiling a bonndle~! rouge; and rh·ulets, brook~ anJ 
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ril'ers Curui,h n nonr fa:ling ~apply of wnter. lo 11110. thure i~ 
tlirtr,ity c110U\:b to plca.c 111! taste, aud suit nil iutcrcst~. 'l'hcrc is 
1, ,·arictv of !l.'ilo, but 1he um~ .~rain! m"Y bo pro,l~ce<l fro111 ni,y of 
tL~rn wiih .almost equally rowun<rativo rc,ults, .\n'1 uow, tbn~ 
tLcse coumies will o"n ~11,ioy the f•cilitic, a!forJ,,,I hy th.-.,c maiu 
rail~ ,w lir1,·, which tro1·cr-~ ti.cir territory cn@t •n•I w~-1, thi~ 
s~ctio~ of our :0:l•W will p,i,se ··1 aJ,.,.ut,.;os s<'c,,n,l 10 those uf no 
sitni111r di trict, nnd op~u lo eut,•r1iri@o ,.-Jiid, ii is !O oplblc profit, 
ably to ,ustaio. 
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l\'. ON TII~ ,,11::-r-EJl,tl.llO't UY IOWA. 
llCST.\ \TS EllN IIJCllt'. 
Oillmlll.\L REPORT 0~ THE FI;EI, OF IOWA. 
CHAPTER I. 
In thi• clt3pler the chemic-al cnmpo~ition, )1hpicnl proprrtie~ nn,1 
l,ent • gil·in;; ~a.Inc of o.ur Iowa lnel wdl l,e girnn, pnrliculnrly in 
n•1pr<l to coal. 
'I'hc fHtilo soil of 1he Sta.to can furnish an aLn11<hnc~ ,:,f digestible 
fuel, food for tbe st,•maclu of ll,c pre cnt popu!Mion 1111,l s•,·eral 
nullions more. Hdow tlw surfoce <•f tl1ts soil tl,rre i, a11 nlmo•t 
inoxhau~tiblo supply c,f very goo,l io,hgrstible fuel, fuo,1 for the iron 
stomach'! of hundreds of team !,oiler$, which one ,lt,y will lw busy 
in this .Statr, d<,ing tl,o bani work of millions of han,l•; the joint 
labor of the humnu hand , ""l'Jl"rle,I by tho pro,luot of tlw 011, 01111 
of the iron 111111,h, f(,,l 1,y the furl from bl'low 1ho soil; thi• i~ tho 
11,~asur of the fi1ture woulth 1,f tlw , 'tnlu, lleuco 11,0 pron,inrncc 
gmm to thu geological and cl1t•1nic11I inn: tignt,011 ~f Ibo fod of tho 
N~to i11 the 1 .. bors of the present 1;colog1csl ,:,,1r1ry of Iowa. 
J. OS TUE CI •. \SSll'IC.•tlON Ot' J'OJ:I •• 
Whcne\"Ct any fuel as ben.tcd 111 a c rtn.n tzmp roturo, it will burn, 
proviJ, ,I at the same time ti, 1m It~• rrco ace • Tho re,ult of thi8 
coml1111tion is II t,ro. r,,Jrl ''""; tho matcri,,i app~rcnlly d1 3pp ars 
(lc:oving only a 11nnll nm,111M of u,be!) ntt,1 heat is r,rod11cc,l nt tlio 
anmc time. I II othn \I or,l , tl,e fuel bu 1,ccn chnng,,.J inti/ tw,, 
gaseou pro<luctB, carbonic acid 11ml wai.er, anJ 111 tLis lraMformn· 
lion hoat was J(ivcn oft: 
W c burn tho fuel merely in nrtlor to obtain tliit hci.t yet it c:in not 
be e~t free except by converting tho fud 11110 tho 11bovo montionc•I 
11!'o euL1tancc1, carbonic acid gas anJ water. 
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These tll"O sub3tancl'oS form n con~illcrn\,le pllrt ,,r the lltm11S-
phcrc ,un-oun<lin,; the glol,1·, nn,I ~very combu tioa incrc,1._ea tl,i, 
owount. While thus rhe nmoant of cr,mlmstiblc rwltt •r of fuelt 
is c,mt1mully ,limini.,hc.J by the increuin.; wnut, of man, the 
,,u~.stion n11turnlly ari!es: CAil n"t these products of combnEtion 
ue re-c ,nvertc,l into fad? Can n,t fuel l!e m3nnfactured? Xo 
,fouLt it cnn be .Jono: chNni,to h,l\·e !ucceeileJ M dec,,mpoae boib 
produc1s 111,o,·c rinme,l. sn "" tn nprodncc combu tibk~. E-\"cn Lb~ 
t'fl'~IV<• pt·r i-cnt or pare carhoo ro11tiiim•1I in our "ommon !itne•tone 
em., wry rca,lily Lo e:ura~tc<l from th~ Slllllfl by clwrnical ffll'.'lllll!, 
Uut the power ntrnss·iry ror thi• purpose is beat, so that unlc,i,, tlii, 
hellt be ol>tainml 11t " nry lo,~ prir~. these chcmiol proc('s.se~ c.an 
not ho u1ilize1l in the art~. or fuel can not be 111:rnnfar.ture,I. 
Fortunutely lbero is on,· source of hcl\t co tiug nothing, that ;8 
the I, at of tho •un. Fortunately there is 1,n~ chcmi l appaM1tn~ 
C<l ling nothing, but mort eminc11tly a-lmptc,I to the ..-ork or 
re - d composing the products or comhn tion given w the mir: 1bit 
•l'paratus i.1 the plant. ,lu.t as soon n, but II leaflet is above 
grouo,I, 1bc yonu 1•l11n~ nnilr?' the po..-er of the sun'I! ray eom-
menccs its a.ltncic npnn the prmluct of ,:oml,u tinn couL'line<l iu 
tho nir; tl,o re ult nf this lab1Jr is ve,.;N•hl~ matter, r.n111lm tible, 
wul iu r,rnportion llS tbQ chemical 1rnrk of tha eolur r:iy anrl 11!ru<11-
['h••ric uir goe, on in tho cell of tho plant, lhi, i11cre11 c~ eoutinuolly. 
It it tli!.'1 nction wliich l,li,·cs us ,,ur for• te, our pent nu,I our 1 ! 
l'ntil l,e,.1 c:in be obt- ine,I cheaper th11" the frco nll reaching ray 
or tho aun n1t•I ti., ruw - r,ri• lu•·t can bo hn,I for less tbo,, uothrng, the 
('reseal 1p10Lations of liben,l o.tm ph re; nutil than fuel will not 
bo ('ro,lacu.t u c,•pt u Lhc r~lt of \'e"etatron. 
l'orcc being inde.stru,•tiblc a rn>ttcr, 11'0 h ro • cover tl,e 
ori in of the h at producetl by coinbn tiou. Por ince the he11t or 
tho Bau acting upon the <:11rbonic oci,I n1td water in the a;r lllake cbe 
fuel, this lnttcr when burnin;,: repro,lucea 11,u, nr,ly the funner matter 
(®rbonic nci,t 111111 wn1cr,) but ol.:;o t!,u fore , huat. We moy, there-
fore, soy lh~t th~ vcgcrobl~ ti•ijue ie uir won•u l;y tbc &1111'8 rn. 
It rnny lie w,,JI to notico that 1hi1 cirn1latioo of fr.rec iln,I ~alter 
19 perfect; 1ol1r I.rot and the prool1ll'ts of comLn tion produce the 
com Lu tiblo; lhia l,uter in bemg burnt, re. ['ro,lnoes both the 
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m:itcrial of nhich it wu mnJ , nud th b t wbkh wove tb~e: 
en t riala to;:;ether. 
ln buru,ng II br1111ch of l.1.t 1c :m's gr<>11tb,
0
1<0 set free the ,un-
bl'Allli of thal sea on; in burning a tree u thouand year. oh!, we 
&et froo th •JI.tr ray that ca1110 t~ our 1t rth a tbo11sanll '!"HI'• ,,..0 • 
iu burning coal, tho prod11ct ,,r a. ,·eget.atwn "hich fi~uri,li~l mim:0 ~ 
of J( rs ag , we lil erll!e tho Learn, of tlio •un "'hich cotoc 10 this 
globe wil!ions 1,f years before tl,c appearance .. r ma11. 
.\II our°fu11I i, uool,1uLt0dly nfY,•gtfoblo origm. nut ftd 1•e;dMi1an 
ca of 1wo t,,lerably di,1irrnt kin,18, ••1unt10 nn,I l~rr,·slrinl. the fuel 
rc~ulting mu t vuy arcordingly. The pion ts growit,, on th~ lsud. 
nt·• I a sr•reial, firm tuturQ I support their nwn w,•1ght: tLllSe 
growrn;; m th, wnter Are ILi most eompletdy h•'d up 1,y th~ buoyancy 
of the litpwl, and nre therefore d voi,I of 11·ood~· fiLer. .\.• the 
forest,; on the la,,d. 10 ,lomim1tes tL ae - weed~ "'""" rim 1,l11nt.s of 
tho deep; they hre ofi.en hundre,ls of foct 10 lengtl1, oml nf co11.Siilcr• 
oLle thicku 
l'hmt m:iy be II cd as fo.el immediately ar1er hein;; cm do..-n 
(our !:r - woo,!). or t'••y may liave bren Lum,! in tho !Cll or am,ing 
tbe roek ~>r" grea!~r or lesa ltrr,;th c,f rim•! (fo ii). 1\ocor,!ingly 
we r,htnm tho following geucrnl dos ll1,•11ioi, ,,r lual: 
l'L.121,.._ a nows, :"Ii I :--Ui1r.. I A.Ga. j r-Ut.'.L 
l .. ,nd J1lu1b I.Jr'] grn\Uld r~ ... ... u• • 1-r~. u. f . ~-·••·•• • 
l.a1id JJl flt Ury g,ounJ 7.'rt •·•• ...... , •• ,t•r I l.ynUIJ ,.u1I Lrown 1--0&1. 
IAL•lr1ant.at\c, nmodlln_ ,lH,1hrff'ile. .•.• /'Ill, ..... . 
Ila. fl'1Dl I ......... ;_ """" ....... ,., ii I~ I'""'"'' ....... .. 
t'ra• JllilOI , •• ••• ,"Y,:::J- • , , • Prr,h . ., n, mUl"h u d , ,, • 
All of th u •11riet1es of Cue! 11re fonu,l in Iowa, c~cqit Hro'fl'n coal 
or l.ig1utt._ 
Jost 8! well • our forest! co11tin11ally prodn~o an increase of 
,.ood, so ,,-., know our prat 1,oga nnnnally to aild to th,1 slor~ or 
11c~t; and 1h,• immco!e rcglo"ttS of ,e.a • wce,!1 in th, oc•~n, pro,·e 
thnt coal Hlllll is continnnlly b~in formorl on our gluhe. 'fhis ,·i~w 
wns Lut a few years ago ndvaMr,1 by th, diating11i~hNI Herman 
heniiat, I•'- l!folir, of Honn on tlrn Rl,in,. In the cnur II of my 
In, 1tga1lon of the Iowa coals, I l,av~ Jiscon"d ec~eral fncta which 
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11.11d conshlcrnl,ly to I.he nlrllfl•ly o,·erwbelming u~i,fouce brought fvr-
warJ Ly tl11, 11uthor uf this iheory. 
·w., sh H now consider the che1niclll comp1Jsiti1m of the.<o variou; 
[ncls, iu.Jicnth,~ th~ cnct phN of our Io1m fuels in the Seri¢!, 
'fhcrenftcr ,;e ,utrn,J to show how the v11lu11tiu11 or heatinl,( effoct of 
thcsu fucla i, tlttcrmiue.J. :finally, the resulu of the several 
ounlyscs of Town eo,ls will ho ;;iren lly counties.. • 
lt mBy uoL l,o improper l-0 gi,·e " abort syunps1s of the history of 
the cual, !lLlrliwln\y llB thi•, o.ftor ;\fohr'~ \ah rs, appears rem:ukobly 
ai 111 plc, ornl r,lso bcca.u:,~ our Iowa 00111 • fic!,l seems panieula.rly 
aJoptc,l to pro1·c tl,e eorri'Ctn~,1 thereof. 
1n ord~r tn make thL, chapter or int~rc•t to the general N'!l.•ler, I 
sl,nll \eM'c out cvcrythius,: of an nb,truse nRhire; lmt for the sake 
of compktcnc , these matter~ ,rill be giVt•n io a Si'pormte chapter. 
u. ox THE COlolro,nTfnX OF t:CL. 
'l'h~ cbemicol dcm~nt, ,rhich coW1ULute by far the grellCel l'"ninn 
of all fod, are (,'11rbo11, ll!Jdl'01J'", nnJ UZJfJlll, 
Th~ first of the,e we lu,vc :ilmoH pure in charconl: it horns 
withnut 11r,,.J11~ing •uy l!amu whih· prmlt10in11: a very high ,h•gn•c ol 
!,ett.t, rri.o grca1cr th~ prop,.,rti,u, of Cllth,m in 1u,y foel. the deeper 
blnt~ will !,,, the •olor of tho .•1111e, aml 1\io mnre intco6e "ill he the 
hmtl pru,focwl J,y hs ~•H11hu,1ion, l,ut tho I~ llarn~ will result. 
'l'hc seeuu,I of th,:•c tlemenu, hy,lrogen, i the very oi,positc; Ml 
soli1l but IL gn.s, uu,I even tho lightest bo•!y 110 know; when burning 
ii i 11 11 ll,unn, producing n grcRt •1111111tity hut r~latirely 110! so bil!h 4 
«legr ,, of heal, 21s cnrb,m. I [J·,lrogi!I, cconetitute cnc-niuth hy 11·cight 
or wntcr, ahmll one• ixth 1,y '"'il!ht of co1111r,on illutninatjni; ga•. 
1lt11cc the grc11tcr tho 1,er ·cntag,• of h,·,lrogen in any fuel, the more 
11~111" when h11rnirq. Th~~ r~rt of th,· l,urniui; fuel which i~ suffi-
ciently 1,rnt,,d will ,le.coml'ose, giving ••If iu liytlr'lgcn and some cubon, 
u a g..,,1·,1119 eubstnn~,·, 1w,rc or less like illu111i11ati11.; g"s; 11.,; 1000 
u thi• 111cct• tl,e nir, snrplicrl b_v met1M of prop~r ,!raft, it will burn, 
coos1i11uii,!-( tlrn !\nmu of nil t110•0 cc,rnbu~til.,les. 
'fhe thir~l priucip:il olcmcnt of our fuel~. 1>xygen. may bo cDn~idered 
an uupro,luc111·0 purl uf 11,e forl. Wl,eh constituting a port of the 
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foci. it .:o.u n cort·c prnu: . .; amount l1 n , 111, le i11 rha nir 11·,, c,,uhl 
h••c it frc d cust; • d •• LI,~ he-~1 uf c•,ml,11,11011 r,1,ly rctult, from 
the c:arbon or hydrogr-ri tiniiiu;r 'I\ i t1 nx) g1.. n, it i~ furd1t·n11hr(t: 
eviJ,111, thal a. y u.iygth 11nlte1l ,vitb th e urlier 1•lcD1ents :u 11,tt !o1cl 
pr, cut.,; tbose p,rt.,; tbns a·rl.'n·I~ pMv,,l, l 1<1 h u~~-g~n from J>ro-
ducm.; ar,y ticar.. ,\ fud" 1Liercf,,r~ so rn 1,,:h tLic l,;,ttcr the /r>J tho 
au, uut uf ox~·g,i. it coutuins. 
t huittlrog i r tbc present tl,o eo11,11Jor,01ion uf th,11e (•lcm~ 11 u 
prt'."eut in f!.tna.11 •111n.t1t1lit"-t,. we tu LJ t1Xpr.-s~ tljc h\'crAige ctHUfn·i!il1iun 
of tl,c Ynriou fu 1-, rcforrd lO one lrn1,1lrn1l c11rlo"u, iu tlie rullo11iog 
lignrcs: 
11...i .... .. 




,\cco,,ling I" 1lw Tcmuks ju I 111,,de, ir w,11 r,•11uiru rnm•b inoro 
t100,l thhtl coal l(, pro,l11t,• ti10 l'RRIO ln:nting 1•ff1 1L'f, 011 Oft!' 1Hltlt or lhe 
grrnt 1•ropnrtinn or oxygco iii the• former. 'l'l.o u111nur,1 or hy,!rngtn 
corrc pon ling t ... 10/J carbtrn gi\'CB a, f4ir rcpr,•dentaLio11 of tb,• 
ln8nm111,b1lsty of tho f11tl. 
TLo fuel, ns comm,mly used. is 11()\ o.rtifidi.lly ,lrie1!, 1,ut ,ootains 
II greater ~•r Ire GUlOlltlt or In ,•~u,~. J\ I• rt1u11 of tho litat J vcl-
01,cil hy ,·ombu,tiou nf the fuol is th re ,,re 11o~teil iu ,lrhiuz off the 
rooieturn. ,\II fuel, for1hc1111orc, c11utai11s" 1cry r.ot,•1111rtl1J mounl 
or u I, , 11 hich nl,n, 111 , •riow ways, dioniui Les the rir,,ctivour • of 
tho fu,,). N»r can we li11.1llv con-. ler tlw f,,d u 11,er,,ly cunslll !lcil 
of tho ah·,re clcmcnu. tl!a~o11gldy mi,w,1 up, th 'J am ~l,01oi,olly 
cQml,inr,I. To incrca•o 1bc 1liffie11lty etill 1nort•, iL hu l,it!,ert·i 1101 
bccu rau,hl~ to 11.r1cHta111 tho exncL wny iu 1<hich 1!.r~o el.,:nt11!R 11rc 
combine!. 'f/1111 il &eeio,, th&t very little c:111 ot• asccrtuinc,l dmm• 
irilly iu regnr,l to d,c exact vnl11c 11f the ,·uri111Ji fuel~. 
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Ifot when fuel• ue 11~m fur licatiu.,: puq,nse<, they are, n• ffll'TJ• 
tionerl nl,n1·e, ·1lw11y, more or le~• d~compoaed befi>re thry ore tot1Hy 
con•nmd. Th,· Leal in the fire· 1,h=·o drc<1mpo,e< the foe! into a 
1·0l0Lile and " non -vohtile portinn: the form.-r when h1JTI1ing cvn-
~titutes 1he ibmr. the latter wb,,,, cfloloo con,titnt~• lhfl cokP., (nr, in 
11,c cn•e of wood, cllllroOlll.) lfone 0 • it i; nnt nt all the furl .,s i. is 
thr,,wn upon th<- i;rnlc 1liat b11rn•, but i·athPt the prnrlt1cts r<'&lllting 
frnm 1bo ru~I wbe11 exp~~ed to the lir•t nf" the fire· plul'e. Alil,on;;h 
,ve tber,·foro m•J ba ignonnt of the -,;.act nrrun~"wenu of thi 
elem-,nts i11 the eQhl la~l, uc may, ncverthclr.ss, be o.hla t<> e•tlm1t1 
it, h~sting elfoct!I, if we Bul!c~ctl in ase1."rt:u11i11e ihc pr.,duet.s wh.,.rc,n 
the foe! i, decr,mpo~rd rrc,·ious to jg n<ltual cumbustion. 
Ko1t this is whJt the 110-call~,l i,rorimulc an,1.v~is orr,wl nttrmpll 
t~ a,,. l\y ""Pn~ir,g the fuel lo 1,e,t, bein;; cuefol to e,elu,lo 1b, 
rur frow it, we asc~rlll.in the ~mr,1rnt of vol.nile rnntter in tho r,el; 
tbi,, •ubtract~,l rrnm th<' tot"I ,feight t"k~u, give• the per ee11tage o! 
coke. Ily ••[':l.!'11.U! <rperatio11, both tho nrnou·1t of ruoi•lure :,,n,l r;f 
ashra is detNmim,,l; s11b:-r·1ctin.; the fom1cr fr(>m !he \'olntil,•, giver 
the nmount uf 1·obtile combustible tn:it!er, which I for brority e~ll 
l,itumtn; ~ulitrnding tho per c,•1,1n:;o1 r-'f n~lte3 from 1h,11 of 11.c cokt, 
wo ohtain 11,e omnunt of non• rnla1ile comhnstible wo•tN, 1<hioh 1 
GlmosL pun• curbon, awJ tbcrefuro 15 cnlle,I onrb,,n. Hy mc~n~ "' AG 
e:u~n•ivo soric. t1f cicpcrimcnt.-, I h°'''' -uccee•letl in p~rfccting 1hu 
111eLhoJ ,,r n111,l.1·,i, !u be lnlly e,l'i~l iu r:uclit11,lc to llu11 of thr 
demcnt:,ry anol,Ais; 50 1h01 the anoly•i• mn,le hy me llill mJt 00l7 
lia,•o a rdntivo 1'1,lu~, but fiic iho u),,iolutt• vulue ,,f 1he M:\ls 11n,1lyte<l. 
'flte ,l1:tuil "f 11,is mNho-1 aml !he im-cstig,tion ltwling tl1l•rc1,i ap-
peared in ti,,, .·l111rriean .Jo11r11,tl cj Ni11i11t/· [S,,, Chnptu IlT) 
.ih nu n1·rrngo from llhicl1 tlrn 1·:triou, E«ni(ll•·· nf 1111111 c,,olg bill 
81i;li1ly 1fovi111c, l mny i;irn the followil<:,: rercent,.;e c,,1mpr1,ition: 
\'OL.\'l'JJ..J:.- l'f,n ilt?,iT. II 
·u11l11HC11~~---·-····· .............. ◄ •~1 l'rtrb1JU •••.•••••••• ~:-: .••••••• -:ii 
Mn\lrnre • , • ,. ................... 1 .n~ A J,.,. .......................... I • 
T(•\lll. .............. - ........ !-;;ii:1 1'n!•I .............. .:. ...... 1 ,I! 
fot1I C(\lflh11~1111tl, VO 1wr etont. 
RErorrr l)F T.\ Tf! ca: 11,(1'11,T. 
For i1Jstnoct-, tho rn~I from llenrv Shoe'· •· tJo '• r, ·,no . • 
, "" • D , 1,11 Bcot ,on 
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It 11111y be acen frotn this analysiij thot the combn•tiblc of the t~p 
an,1 hounrn port of tltis con]• bauk is ,·r.ry nenrly the Mue; con-
t~ining nbont forty-!is plllt.! 11C bitumrn in ellCb onn bun,lre-1 of 
cumu11 tible. Tl,e top cOli.l contains cigLty -fi,·e pnr ccn1 of com-
bu•tilJln, tho botL01n co&! ninety per ~cnt of tbl! same; honce, if • 
cortllin w~ight 11f the 11•p c,.,111 i! worth ~ighty • five c,•n••• tho ijllll!e 
wcig hi of the bottom coal will be worth ninety cents, for Lea ting 
purpo~t•ll; the •nme 'lfei;:bt of the pure cowbu•tibld lf\luld be worth 
one ,Jollor. Tuis is what is meant by uyin;i the per cent.age of the 
comliu tiblo expro.asu the n.lue nf our Iowa COlll•. 
Ai;11in, in or,lcr to get one bundre,1 poun,1, of pure cotnlmstil,I,, 
it ie ne,,eunry to tuko nearly ono hu n,lrc,I nn,1 cighlC<'D pou.ntl~ of 
the t(ip cnnl, or ono bun,lreil no,] eleven pouurJg .,f tho bottom coal. 
Tu olli<-r wor,h, ono hun•lro<l 1111,I eleven pounds from th11 bottom of 
this 1nino contaiDJ H much of th<:" l1<'11tlog mal~rial, or are capAble 
of yid,ling Ill! much beat, 05 ouv hundred 1tn1l cigbte~n pound,, from 
tbP 1011 pu.rt of the mine; thl\t ia, oue l1u111lrod null eighl~e11 of lhe 
top oo,1i ,u-o c•1ui,nlent in n•gard to their beating or crtlorio effect to 
one humlroll and olevon pnund~ of tho l,ottom co11I. Thia is what ii 
rn •mt hy the caloric equivalent given in my analyses of lo'lfa. coiw 
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TI .L of tho e ll\"O value;, on which 1he prnriic I importA11 c of 
tl1t1 aulll s nf low .. coal dieperub. ll!'e the rt'~ult of my owr, inns. 
ti nti n . They ere therefor• noL ginu in any anal~· c f Iow11 
en hu tible, vrf'Tions to my o...-n. 
Finnlly, 1t "ill be ob"et vcd, tbnt the color of tlw ,u/,e, or th~ top 
co11.I I• red; th11t of th bottom coll! is white. Tl.to rd color iu tLo 
ash b w.s; d c to Ir n oxid~ in tl,C) Sl!M, r 11lting from 1•yr1tcs (iron 
coml,incd w-ltl, eulphur) in tho coal, It IS Ni,!rJ1t 1Lttt the top coal 
co111nins n c nt1dcralJfo 1um.1m1t or •ul1,hur, the hollow coal lmrdly 
any. II nee tho bott.im co3I i g o,l for Mmckamithiug p11rposc9, 
tl,c l<lp coot! 1.JOt; if u et! for rncro heating purpo~.,., tile t I' cu•il 
will lw mnrt> de truc1i1·c 10 grnlo 11ml Loilcr tbo tho l1ultorn cr>:1l. 
'fhe •11itlc of the o.nalyEe• in regard Lo lhe amount -,r coke ,,r •as 
thaL th c als In y yi,,1,1 wo.s ive11 in 1ho ol,lrr . 11nly&C$ I o; lmt 
■inc my nnnly•c ore mndo 11~ • ,rdin to a. mctho,1 givin~ trictly 
re!,al,lft r ult , tho cst':nntes lterc glrrn for i;n nn,I coL:o m,y !'•ore 
n more ofo gni,lo for tlw ~ who either woul,I mnnufocturo cola•, ;11 
or,lcr to onaMo thcin to abip 01111I to grv;'lt r distru,c !l!, or wh~ woul,J 
1cloc1 a coal for" glllJ wo kii. 
>'< dwcllc.l lhlll! lcn •tbily npon tltis snmplc in or,l~r tlL,t tho 
1,eopl~ mny bo m,aol~•l to u11,lcrstan,I tl,o mcaru11g ,.f the figure, 
i;i1·e11 H th re,ult uf my analyses of l~wn cont, puiicnlnf!y ,m~o 
tLe • I o expr,1 i ns of ,aluo 11nJ eq 1lvalenco 11c,·c1· bef,rc have 
boon con11ccteJ w!lh prvxiwale &ru1!y1ca of cu~!. 1'hia valuable 
pructil".il r .ult I ci:um ns on~ rliscuv rod ,luring Ll,c r,rogr· .,f tho 
tlcol~gica: :'urvcy of fown. 
In nr,J•r t c mpare our Iowa CClal with th 1e or other pllrt. of lie 
worJ.I, o BJJ lo le t th po11ular opmic;o that our lull'n !s aro of 
au infori r quality, l J.11vc nu11lyzcd tb~ ~ llowlni 10Yc11 atnple, of 
fuel, donlllia I m my privnto C11binet of mmcral . !<'or tlie aakc or 
complcte:ic , I hue nl u o.,lilcd my 11ualy1i or tho mo t 1·ulatile soli,i 
fuel, as1,lrn'.111m. It mun Le oLscr,·d, thu tLe&e analyaes 1uo corn-
parnl,I,•, hn,mg a.ll l,ecn cxoont ,I acowdiog to my improve,! melho,J, 
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Thu exec ~ of the c.111h·ulc11t above 1/JO expre-,c• the nrn111m1 of 
impurities [nthcs an,1 moisturcJ in the ••utJl. l<'or tLo s11mo l,i11d of 
fo~I its h~:,ti11g , !Teet will therefore be the greater for e,1'1nl w,,i6lits, 
tho k•s this ~•1ulrnlen! cxcectl one 1,un,lrc,I. Xol" ln tl1i. regunl 
our lnu"a cqa],:t 11.ro u.; .;ooil 11 ... auy. l"c,r tbfJ :1vcrngo 6U 11w~ only ten 
pll.rU ,,f irnpunth,s for lOII pnrts of combustible. "fbvugh in 
p1uticul11r cacrs this amonlll is fh,1uc111ly cxc,•etlc,l, it is 11l•u ,·ery 
of1cu mueh le~tl. 'J'hu, the ,ion! frum the top or tlw bank r,t Uu~incs 
Corner, Vun DTJrun Nunty, l,1u nu e•puvalcnt <>f ,iuly 10~.i:l: tk,t is, 
for cnoh l(IIJ of 00111l,u5tihlo tliis coal conu.ins only :!f of foreil!n 
m111ler, or lcJs lban the Anthracitu nn,.ly•e,I. 'fl1c e•1uivnlcnl n[ lha 
cou.l !'r,,m tlm b1,ttom of Riolu,r,!s(IU 01' miue, fl"O wileawe.t ')fll~ir1icld, 
Jcfforson c-.,unty, i• o. l,1tlc lower yet, only lV:l.37, 1m1l i11,lce,l tl,e 
Jowe~l of =y fowa coul.s yet analyxeol: that is, it i~ the p11rest of all 
8uru11fos in",•~tib,aLetl, c~1,tai11in,; uut C\'(,n ~~ pnrls of 11011. combu.;ti-
blo rnntt"r for each l l)O of combu•tiblc, or ks, than "110 pound in 
forty ,,,.un,ls ,,f p1irc ootubu•Liblc molter. 
Nor is U11, k1ml of asheo in our lowu. ~osls of n rnorc obnoxi,,01 
i1u11lity than lh11t of 0 tlrnr 001110. Tl,<l :uhes from the b,,uom coul oC 
Henry Rbock k Co's mine, Wnpellu cQtmty, or from the l,ott')m coal 
of tho lowa Gual Compnuy's mine ut O,hloo,o. Stution, 2\foLaab 
county, anti from u1at1y other &:ur,plo:.; of Iowa Q®!, i.11 n• pur~ whitd 
u the "shes froni the English cannel cual, n11alysi1 of i.lucb is abote 
giveu. Nor is tho a.sh ul' nny 1mm con.I wore forru:;inouij, er the 
corru,pouding conl, woru ,ulphuroua tlrv.n corresponding 00111 lrvlll 
ftEN)Rl' 01' Sl'ATE GF.Of.(10161'. :!lo 
other rei:ian.1; tho !.mplo fact of th~ matte: i$, lllftt evcrywl,ere we 
1o" l,otb JIOOl'ef an•l lwtlt'r qualities 11f c al in these r,.;p~t' , an,I 
,.!.Jo n<me of cur hwa ce:il.- i, worse thirn pot1r cu.ud from od,cr 
,:ouritric•. tlicra nru no t;;1"minons coal4 b tier 111 1111y countrJ du,a 
the ba t ·inl, of our '-late. :Wth in r '6 r,l 10 ti.c umQur,t awl •111nlity 
or tho .111pumie.. oi 11.ic f11.~l. 
.\gam, It 1<111 be obl<on ,:1I that the 11.rMnnt of c~rh(,~ i11 tho varion 
cou,l,u~tiLles nn,lyi:-,l ntni;>'a from IQ to fl4. '!'lie lll'~rago 11 ,,ul,I li~: 
1\-at n11J brown c, ,1, l•J l'"r cc11t cnrbon. 
1lit111nin"'1s con!. ,'jO prr c~ut ear!i~u. 
,\ntLr:i itt•, nllon !Jtl per ccut c,, tbon. 
h t!..nfore appe11,rs th111 01u· Iow11 c,11la ate as rich in car~•on 11! 
the nre•11so of bu 1minous cods tll' world 01cr. \Yo l1a,·~ tllUNI;! 
I~. nt-.':ICr(•Uff ,ampl nnnlyi:~,I f.,und oue ~arupl11 almr,n itl~nlir.al 
"ith tho i;em, n canne. C<lnl from "'ignnrl, En~l11111l, ,ocmiono·,1 
.,Lorn; t~ co11,I i;i from tho 1011 of the Alpine Coo.l l)omrnny\ mm~, 
111 ,\lpiM, on tho l.l •• ~loiue r1~cr, m tho 101.,1l11~1atr1n tc,1<11~!11p of 
















1 HUrl! e.,·,,t 
Th, cnrre·p,nrlenca in 111 compo ltion of the.o two sn,oples, thr 
one from En,,bnu. the other from tho Hes )loine1 V111ioy, ii, to say 
the leao•, mo•t rcmnrka.hlc ! nt any rntc 1hi• Joni\ COP! i~ fl8 goad UA 
ti,, English cann~l cq"I l,orn nnnlpctl. 
'rho column he:ule,l "''nl110" in 1bc preceding tnblu hu noi the 
snm~ i-i,;'lil!ca•ioo "' 1t ha1 for our 1,ma co:ils, for 1h11 per ceut11ge or 
t.ltumen in the comh11stiblo nf thcsQ fu,·ls ,·1mcs very mu,,h, ao tb•t 
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an e•1 ••1 per cenr,;,g~ "r ,·nml,uatil,lo fur tho vnnon• kir,,l nf rucl uo~ 
not imply n11 ntp1a! ht'&ll11~ dTccL lurlcP1I we know, tb11.t "hilu one 
poun,I of rarboo. hy c· :nplete comb11•1i,1n, will pr ,duce heo.1,ufficient 
i,; beat cig',ly 0110 ponn,h of w111er frC11n th!! frcozin:: to thl' boiling 
('1•i111, nr to convert •~0111 tlfc!vo pou11'1 r,f tt..ier iuto etcorn, the 
vuri""~ gru;"' ctln,11tuti11:; tho v, lo1ihze,I bitumen hn,·c n ,lifforo,t 
Lcatinz p••W~r - ~nme l'rnclucing le<s, ntl:iers pruduti11g runr l1eM 
thnn an '"tunl weight ,,f puru •·nrh"n 
,\ee.,r,!ing lo ti,,. dctermin1,1io11 of th" I.tie Pr11f. Forr!.h1mt11<'r, oC 
Copf•ulrn.J!1•u, a, ~tntc•I tu ht!I !i·cturi•s. 1H10 J-ll'lUU1l of the vuri 11 11K futla 
will 1,y c(nt1buptio11 rai•" the f<'mperaturn of the following uumbtr of 
ponn<l of w~lcr from the frc,•ziu:; lo the borl1r1.; puiut: 
\ 
W""'I, •Ir• tlry ., . 
P,•~l ••••• ·••• • •••••..•..•••• • , • :J!il~ 
!lrnwn t,,,.1 • • • • • • • , ., • • • • • .. • .. .. 20 to l!O lbt 
l'it , n , •• , .(llhuml, o, c •ll... . . . , ........ , . .. .... M lo no 11>1 
Anthtll lie • no... . . . .. • r • • • ..... '70 u,, 
Wltile these fi~nrc etate tho :1111u11nt or l,eat that c111 be nbt.,ined, 
but ,,-Lid, actual pr ett ,, fnlls ,c,•~· rnuch l,c,rt .. r, we hu1·c ~ome 
rxv1·rirue11t• uf tl,c l'ru,,inn Cl:e•ui,t Brix ,letrnni11i111! the nutnb,·r of 
poun•l or WAIM' actually convertc<l i .. ,o steam by means of Obe 
poun,1 of r,w! iu 1ho umc l1ea1i11g UJ'Jlaro1u,; l,i; rcJ>uh.11 were: 
\\"Dad ••·~•••·•·· ................................. 4 t••~lht 
( 11:At •• • •••• •• • • • • • . • •• • • • • • • • • • • • • . • •• • (1 lo<, lhJ 
ll!"'Own i"Oal.......... ............ .• .. .. •.....•.•.•••• _,_."i ti) 11 Jb~ 
Dlrnmloou, ma! . . ••• • . ..... . •. . . . • •. llln 7 11,. 
1·1,ueo,,l,dry ••• •••.••• •• ... .• Tj ll'3 
!-iuc" one poun,I of pure carbon, 1f t•o,aplotely utilize,!, would 
c,mvert twelvu pn,.u•h of water into ste~un, this la$! figure -1,on 
l,l)w mud, t·ven carefully ~on,luctc<I cxpcriinc11t foll 1,~hiwl this 
thrnretical "13mfard. 
Hy means of 1!,c o Ii ••ires we ,ce, tlrnl for 011113) r.ei.;1,t, tho heat• 
lng ,·Hect is snial!c t for w ,o,l. grcat,r frJr pent. still grcat•r for 
brown con!, an,1 that l,iturninon coal. or ratlll'r pit <1onl (~1~i11kol,l1 
ol the Gcrwmu,) id 011ly surpi, BC<I l,y nnthrl\Oitt• in It heating 
cll'cct. 
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'-inct 110w my ex~n•i-,-~ analyse have prov01I that onr l w11 
llOS1' nro fully Cf{ll~I ,., the a\"eng of bit11mm u e I, .,.., 11111 t con-
&id r tho 1•opul r opimoo thAt Iowa co Is nr not n ,.:»ml ni other , 
a mi5ialrn cnus d by comp:mn~ our bir.um·nou! e»l to " Cuc! 1,1:c 
nntl,rnc111,. The fact i~. that tho oompo iLiou nu,1 hence tl,e ~•1110 
or th coala of this SllltC, "' rar -~ iU\'<' tigatr,l, i, rully lJU~I 
'to 1hat of tha trn~ olotJe co11l 11ll tl10 worM "Hr; nu,1 if ti,~ m,rk• 
oble b•nb i11 uur S111te are 1,01 ns thick II thoftc of fome other 
conntrif , wo hnrn '11~m cfo•e Ill hand on,! eM1r111, tlrc n•1lr,mJ -lracl.; 
d •ht i1110 tbo rniu~, wlnl~ in those olhcn,iae 1110m fa_.,,,e,1 rug,011s 
Lhe~· have to ,Jig two thon.sand fc t deep tn artier lo reach Ibo conl. 
Ill. GrNl!R.iL iu:;;n.r o:; TUE sr,nnl!A~rt:11.'I' rABT ..,,. TUE 10\fA 
COAi, • PIEI.O, 
lu the co11rso of my rctlnrlioos of thu nnalye ~ of Wl1111icy ari,1 
Rlanoy, I frequently found a c usidcrnble d.tl'ereoeo between the 
N>mpoe tion of tho upper at11I l(lwcr part or tho eame cool l,ank. AL 
thu anm~ limo J diteovere,I a reu,ar hhlc ut,tform,ly iu rfgard to the 
compo6ilion of cod fro111 inrious pnrlll ,,r tire firld, nu,) rvported tlie 
same ID " p:iper in.•1u1e<l in tl,11 American J.,1m,a/ of Mi11in:, far 
Nov<inl,M ao, [:'cti <'h3fMr llf]. )ly new mctl11>1l uf «•.J11ct1Un iu 
r ve11l111g such differences in th<' 1111,ly es of othcr8, npp~arcil to me 
to be a rropcr ins•rumtnt to apply Lo my own ~Y5ktnatio nunlyaos in 
orrlcr tJ ,1,ecover the gcll~rol luw lu r~gard to the ,kposil of c.,.rbon• 
nccous m11llcr in the vertical, if :111,v cXJ!ts. 
Tho ~t.,tc flcolo8ist hnin;:; 1clrete,l ,pcdtnens f, r nnllly&t Loth 
from the npprr nnd lower ,,nrts of each co•l • bank the m l rial 
tlm! JJla e,l in rny bao(b is 1·ery C'•n~i,fornlilc anil most vnlu11ble u a 
•Y tematic c,,llcction r~rre5cr,tlng tho 111ineral fncl or !owl\, l~•ch 
&pcclmen b~JlJ's a green cir •nlu I hcl with n m11ali~r 1,y mean• of 
wh1d1 It full hi111ory cnn be obtaluo,I fr<uo tbn catalogue; wl,en 
a11aly1.,•,l. n rhombic, r,,,1 lube] i~ 11,lJcd, with the 1111no 11111uber, tbus 
at the Pnrnc lime incri•a.,ing tlu. security ~i111t a11y po s1blc lo59 vf 
the l,islory of tht1 •1•ccime1J, It is 1,uly in this 1<ay tl111l o eollectiou 
of c al !~ worth n.!I it co ts to nccumulatc the sam<', In rci;,rd to 
!! 
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the presenL eollcc1io11 of lolfn coal,, be.ide securing !lie pcrmu,e,,t 
,·11.luo uf the specimen$ u ,uch, ll1cy are oho tl,c mcnns ~1,ich may 
Ld u11td 11.1 any time to 1,st the corrcotuei,• or my nuaJyres. 
The portion of the co11l - fiel<l from which cool bas beeo nanlyEc,J 
fom1s" 8trip cf l .. nd bbout twenty milo3 hrua,l III tho dir,•cti,,n ,,r 
t!,e lJllJI .'\Ioines rher from Fnrmi11gtn11 io Kuonillc; thi! l,Ping a 
1Hs1,,nce ot' mon, 1h,rn ci::lity tnilr,, 1he pnrt d,..mic;,1l1y im·1•stig•tc1l 
covers .~Lou\ ! .IJOO s,i11nc 111il,·s of 011r lo,, a coal - 6eltl. Of c011rs 
m,u,y uior,• nnaly es will linve to 1i~ 11111.J~ e,·ei, for thig portion of 
tho fielil; l>esiclc 1hi, in,·esti,ptiou 11ill h1.ve to be ~~t~ntle.1 to the 
wbol,, of tbo coal. fiel,1. 
Tho moxt imptirtnnt rr ult of my inve~tii;aLions eon.-bta in the 
di~covcry of two ,·h~mfonlly dis1i11ct hn11b of co31, lrnecsl 11,,., or,e 
for ,n111y, the other for lilly 111il,•s nl<1n~ tho llu ~foi11ea Tiver. 
Tlii& is, t,3 far ns I kn,,w, thl} fir~t time thnt tho ch~m1cal ~nalyBis or 
sl'e~,rorr,s in the lnhorntory has brcu the m1>1111a or traci11g " c~al-
b11t,k atru~s tho liel,L 
!ftt11k l'iril. - The c-xistenoc C\f thio bn11k l base upon tlm i,fontity 
of lhe coal in min<•:;, hutb nt tho botlnm u11d at the tup uf the ;amt. 
In the rollowing f ihu d,e finnl re$ult cf wy .1naly1,cs of those sp ci• 
mens, reforre,l to tl,c oomhu,rilile taken n 100. The "nuinbor, '' 
Drr those pnt Qn !Le lr,b<-l,1 of tho bpcc.inrnu.s in ibu collce j,,11; th• 
Jlrst nlwaya rcf,•rring to the sn1nplc frum tho uppu; tlio eccoml to 
lhal from lho 101,w pnrl of thQ coal bank: 
1-U'tlllU. JIU, )UJG:. D~T .. \ .. CE ('ul'1".ff, To}•. II\_.,., 
:~wl:rJU. c'IU'uiim•'_et,·mk~ .... ' 2llniilr1 ..•• 1\11u Hutl"l1u;. •··•1 •"1.il f.:!.6 
~'i,a:HJiYnung~\. l°'l11l,l-,'hau1t •• UO mlln .. .- .•. h!Tt·rlkmu ....... ~. -tO!.I 6:!fi 
.io.1,:11a :sos ... n,1tn'• l>llo.k .. • . • • . • • . • . • .. larion ........... ~I~ 
)t,on.. ..... ... . . ... -~ ... .... ..... ...... ... .• 1Q11I G~3 
Ilere, an<l in ull sub•equ~'1,t tnblc•, I gitc unly ono .Ji,cim11l L<> tl1t 
number of per eent: 1hat i fully II! much "' can be r<:lic,I apon, for 
thie Joei11111.l oxpreHlS the cuwpuaition ,iithin Ibo franiom,1 uf unr 
tbousn111lth. 
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It will bo FC~II tl,~t Young .I: Stubbs' Lank, but!. at the tup llD I at 
tl.e l,(}Uum, cuiucides with this mun ; ar. 0mnipc"s hank rim twn 
fij!tlr'-' are n little forth~r a:iDn: ftt • • o!!J!lm:u1'1 i.h~y nre n iittfo 
n~u~r to~other. 'J'I,., m~nn cliffcrunco betwe('n the bottom uuJ top 
conl is 5.4 p<'T ecnt of liitumon lllON 11.l tlie b,~ttom tlun n( thu top. 
ln 1-c~rJ to the :.rul!Dlll an,l qaalily of tho n lrns I liml (nlwnya 
for ~'"' 1,ui,,ired comli~1i1,1e): 
- ffl1wt-"• 
\:ouug & ~U!' 
~•,tr"iT II !'(n.,,n LP uut:a.. 
\I .... _ !_()~ ll.01' 1 u1·•• f ,. rirrrt•M 
• • • • • • u ll.•l filmc~ b brown. • Ll,r:,1 ,..,, ... , 
,.. 0tc"'lt.UUIII&. • • 
..... , ,.11 1251 Uro\l"···· ....... ,Wlilti•b ,,tu~ • 
.... _::'. , ~2.Gli ll, !dish pl11k.. • 
1 
Whllo tlJd pink 
I ~ 4 14 ~ l?fft.H,t,... Whllloh 
I~r.11n 1lii• tnLlt' it will l,o seen lliat the l"P eon! alwoya contains 
lc-ss nih~, thnn tl,o bo~•om ,,oal, whilu Rt lbe ~om~ time tho ub of 
the hottom coal 1s mNO ,vbit~, nnd tLl'IL of the top conl mnr" rerltlith. 
Wl,rn it is conii,k1e,l h<>11· 1uu.ny cu-cum,tanc.c, h111·e to conop1rc in 
onJ,., to 1m,,l,1co £ clo c ~ harmony In ,o m:uor p~rli~ular qu:mtitiea 
n•lau11g to ,h~.'le Lhrce ,ni•w~, iL will be un,l~rttoutl bdw t am l,d to 
consiu r th1 11,;rc.1mc1,t II proof of thu aom,~1css of t.he ooal lmnl.. 
n,.,.i., Suon,.1.-Thil corre.ponrling tn!,lcs for thi• hru,k nre: 
;O o I 
l1lVillO fl:- 1wo · UndfttJ"1' 0 1a. 111-1,. 
3,00,IJSl lQWII \."•1aJ (½.11.u • ,. o- 2:;j ffi:it·J . ..- .-. 
:118, ffl0,J~at1, ru a.ml Pl111hu1;1- .... 
Mr:t.n . .• 
UITU)J-0. 
1ur ·11e;r, 
'.l'ho 111..- of Yar,at·,m in 1his li1111k ii tlnl r,·vorso uf whut it it for 
bank first; for ..-bile 111 IJauk lirs1, the bottvm e a.I cuut~ine 6.4 more 
of bitumtn per hm,drr,1 ccmlmst,ble, tha.n 11,., t-Op coal, h"ro in Lani< 
sooowl, tlic top eoal contains :J.IJ more thau tho h,;,tlom c,111!. It ,rill 
furthN be obscrre<l tht tho top coal of bnnk lint (4u,0) ia aluiost 
ideuticul -.itb the botLo,n co11l of huk aecun<l (46.2). 
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For the lll!bCE, 'l\'O lu,.1 i, in hank sec ml: 
= - """= 
)Ji,... I AMUl!~T. 1-- f'OUHL __ _ 
'I' •t• 11UT1'0M, TOl'. f11"1ffo1t. 
Rrnwn & fh1dfrr.f1... ..•..•.•.• •• .... 0.4 n.o,H .. tl •... l·~le pi.Dk::-.• 
lmn, c101'1 Co1np:1n)'• ~• , •.• u .• ,... 2!l f.,&1Jlr'\\nlth \\'bite ...... . 
ltoberuJ.; !"' .. her• •• . •••••••••••••. ~I 1•~•JW. llrownl b_, . 
~,.,,,,, • • .. ...... .. ............. 1 n :-.I u'71,t,.J,li•h \ 1~rc wl,'!!_ ~ 
Iu regnr,1 to the nshcs, bank s,,cond follo,rs tho same low as Lank 
Grn; the lnwer lnyers mmtaiu tl,c mo~L nshcB, but the least of iron 
(nd color) in 11,c snmr. 
From this cirr·umstanc,•, J conclurk that b,mk secnml belong1 
ml11wc \,nnk firit; tho correclne,• of lhi, cunclu~ion is further con-
tirme•l Ly tho fart rhn~ tli.e "l'l"'r part ur \,auk first 111ul tho lower 
part of bank second not 01,ly ngreo in tl,e maiu per centagc or Lit,1. 
tnun (wl11ch is re poctil·ely ,lf\.!I nm.I •1,l.,,), bul that they nctually 
vnry in the 1nmc mannrr, inrrcuing in l,itnmrn townrd tho north• 
Wl'Sl; thl' 11rst hank, top, from 4ti.5 to •17.~, anJ bank scconol, bot-
tom. from •liiA to H.4. 
'!'Lr, mean of nshcs in b11ok first i, 10.1; in bank s,;-r.oml 1'.'.l-, and 
II! in c3cb bank the nmount of t1$h1is increase, <lownwnr,I, this ia a 
furlh~r proof that liauk ,~oud is olio,·c lrnnk first • 
• \cuor,liog tu the,o cl,emkal invc,tig:itioM of tho Jo,.·cr Des 
)Ioincscoal -fiel,1, the following mny, in tho bscnec of my iln1wi11gt, 
ho given •~ 11 reprcsontMio,1 or this 6el,l: 
FOR 10() COYDI fflllLF.. 
rAnT IIl"tt:llD.. 
n uk z. { 1111••• •• , ,30 . ••••••.... . 7 ...... . •• rr,l 
lincrell! • n(lwaut) 
or ur11<r, 1, ,11om. 1 I lntermcdt,,u, j' .. ,4tJ ............. ~ ....... i ,·olol'll 
Rank t, or J tr,l•··• (inrr~~ dowrwrnul} 
lower, { botlow, •• 02 .•.. , •........ 11),, ••••••• whho 
As for ns I hi,,v,:, rxamiue•l the eptcimc118, the \' an Bnrm county 
and tho ,hA'rreon Mtmty mine~ belong till to the first or lowrr bauk. 
All of tlrn aa.mple.'1 n11alJ·ze,l frinn mine, in tho counties of Wnptllo, 
)IBlm~ka nn,l Marion, bel11ng to tho s~e,m,J <ir upper lumk, exce]!ting 
Nu sawan'a bank in ~forion county. 
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The amounl of 0011.l e:isily ace~ il,lo along the bor•l~r of the cual-
licld i1 immen ; but d.1e gre t foture of this commonweald1 Jepcnd! 
still more upon the contin11atio11 of tl.e!e ric.be uu,lcr tho overlyir,g 
rocks toward tho <loeper J'"~tiona or the coal -b:mn, In tlrn ,.,.cu• 
rate and C<>ID('tebcu i\'e study o! the coal I bcho\'o wo hove 110w n 
nry o!Tcct,,o uxili11rr for Lhe c.,ploni.tion of thlt basm; 1ml 11 may 
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n l'OllT 11F TATE <lEOLOOlRT 
All tmns u,;,;J in tho prccc ling t..bl , hnin6 Leen expl~illcd in 
tho -C' r.,l nrtictc <,;i the fuel of tLc f::lllt , only " few remuks 011 
the C.,ar~• ti,. msdre, need lt<! n<ldeJ. 
Tl;_ , ;111# i.ere 1Hn for cnoh c~unty oro of cour<>i! ,i,.!,le to 
clue • ., hy ,b., 1. ve,t.6 111, n of wc,re min~, ,o t.icb county, b~t tlrn 
foe• that iL • mplc, r,oly,cd r; .re r.,,1 ~leot ~- !,uL rnthcr talrnu ,,t 
ra. m, t ,.ctl! r ,-id, d,e fact th:it the linn1 r tulle it.Jicak a gn<lu.J 
chr.n0 ; in I..' D ~o ..r th cm1ls fro= ti:- ,or.... cutit"c countfo .• r·,Lher 
proves th11t tho re ulu thus f,.r ob~ill~ l 1<ill riot 1,0 1Ht.•ri11.!1y,.••,•re11 
Ly II,Cr , i..; the uuml,er <.I ~pec,t.:cma 111ml)·ir,l r~r ,•a,,;!1 cvuJ1ty. 
F'r.i:u the last tlblo it ,nil be 1ecn th t the lo~·:. c<;:116 11.te m";;t 
L1L!.:niuuus: in Yau Ilurei, count)", au,l L1._u Lhe nmollliL of Luuu.rn 
d rOIL!IM 1-iw;y m a Jirccuon up thu Dc5 ~f, in, a ril·,,r. Tl. me 
is tru m rt• r I to tJ,,, p~r e,·utage of , olitile ll1~tter. fla th~ 
wh,1lc, the eo11ls from 1-,wcr duwu tho riv ? Lher,•furc '"" 1uorc l>al:i11g 
143,I nl<o better ,01· i;as• mu.king. At the sar.e time they cunUJ.in th!) 
s· rule- t p~r ccnll.;c or both II bes ond m·,i,:ure, Lhnt is, tho eoal: 
hn1,r ",. 11, parity ilown tho r-h-<1·. 
A, ,rn r,ffsct t this 11J\':11,Utr;e of tho N<iia from die Jowerr,,until)tl, 
th c a·~ from tlie ~ou11ti~ higher up lies )!1,in( river co~tnin h1•lh 
, r ccnl4ge ~£ coke iu tl,c cos! a,.,I n grcJHct prvpurtion 
11 in th llomha tiL:o. J/or col.ing. am\ therefore 1,I for 
,mc.u, . .; r,uq-0 ·r , the u IMlcr arc thus l,cucr tlum 1bo1r th~ru tho 
), ffl'r COUhllt • 
'.l'o cxpre s th.a difl'crcnco In tho pllinc t Ian •m1ge, f might sny: 
The co&l fro,.., tho lo"u- com.tics Gn tho Jl Moine, river nr , on 
tho who!,- m.JJ'c Utucnin( 11 , more l.iaking, burning ,-ith rnon: fiilllle, 
leM,n Jc o.:11 than 1ho!o f,um tho 1· unti higlwr up the rirrr; 
Lut thtn thu lntkr gi,c mor cokt', @d a more intcu o hvnt 1hru1 the 
f»l'!llur. 
Io £ ,llowini; nuy no~ of tho rnlmnnft do1rnwarol, it will lio notkeol 
that this chllugc Id ,·try g,,.J1ul nnil of bat mall nwount; on tho 
average, only four per cunt <lifi'tre:nce. It will also ho s1•c11 that tho 
11ctu11Jy ,le -nu inc,! m~:m r~r tho State 1s very nearly u 8lated in 
round numb I'll in thu ceond art.iclo; ti, only ,Jeviativn being two 
prr ceut grc;itct· n111 uul of w i :ure, and two per cont 8U1lllcr 
lltnuUnL .r bituUtell, 
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It n,usl be bor.u~ in mind that tl1(• ,·aloes here rcrcrred to "'' 
m~"ns ror countie,;, a.nd tho fact th11t the co11.l~ frtim :\farion cormiy 
contain ten p~r ccnL oF a.,hCB mu~t not bo understoo,l ns meanir,, 
thnt all cunl~ from th11t county nctually contain so mueh; tho u1enn 
of ten pur (tl!Jlt rt•sult, from some cont11iuio:; more, others le,!, th1111 
tb.ia owount. 
Again, though on the whole Lhe per cent ago of asbe11 inctellSC!! ia 
an np11nrJ Jirection along tho Dua l\ln;nc~ ril"ur, it mu.,;t 11ot be 
uudur;too.l tl!at 1berc ore n.; ~o:tl9 in the lo'll'cr co1mlic~ with ruo11 
ash~@, M coals it, the upp~r with lcsa ashes. Ily rcf,•rex,c~ lo the 
preced.ing uble we •eo that tb~ luwer po.rt of Carmine's honk e(,,:. 
wine 8,', por ccnl of nsh~i, (Ynn Buren o,,uuty), while tho e111nyli 
f:r,,m Retlhoutl'e min.:, iu the city or Des Moines only D011t11i11s 2r'f pn 
ceu t of n!b ca. 
All tho roeults of tho unaJy~c;, here f<'J)Ottetl linve hccn reprc&entei 
on a mnp, rlrawa on • e~ulu or four miles to the inch. Dy n p~~aliat 
m~tlloil, nll pa.rticulua of nny con.I- l,1111k nrc roprcscntod to the ey, 
Tho publicntion or such a mn.p mnst of course bo J:clnycd until mue~ 
more m~tcri11l bns beMme 11vai\1>blc. 
fo conuluaion I woultl adrl ouo mare observation. Th.is fonrtli 
nr!icfo, ghiog !he rc,ul~, of my oru>ly,c~. is ll &l"-tcmeni uf focu; 
~oy one who ,louhls it bas all mc~na or •nlisfyh,g himself by ht1~ing 
te['ollte,l tbn nMlysis of the hlu11tic,il epccimen now in the cabine: 
of tho Stat,, Univcrelty. Th~ s~lcm~nt in r~gard to tho cxi,tenct 
llJlol r11l<>ti\'c r,niition ,,r tho two cnul-1,anks, ,s co1,tainod in tho lhirii 
11rtiolc, ill, to n. coni\idernble c~t~nt. 11 conclu5io11. With lhe i11creaff 
of tl,e· nu.mbcr nf specimens nn~lyzc,l, tl,e ltai;is of th:it conclu•ioi 
mny e!mugo, nrul with it tho. cm,clusiou i~elf mny he 1110,Jified 
A~nin, thoro t. 11 p,niibility that two bp11ka might he •liR'llrcot. 
~n,l ycL bo identical iu !.heir chemical compo!ition; nt nny rntr, the 
impos.slbilily of such ll condition 0[ thinge h:1s not b~en pro,·e,); bu\ 
making due nilowrtuce for n!I theeo eiroumslrmce~, I repent t.hut tht 
tr~cing i;f the two conl, l,n11ks along tbc Des llloines river it thv onlJ 
ono yot 1110,le that I know of; ~11,! nltbou;;h hoth Lhc nol"clty or thi1 
u!l~mpt nnd the fn~ilitica fur euclt purpo~e, limitc,l number of aoaly· 
ecs, calla for further cb,mical and g<·ologi~nl Nseorcl1. 
m;PJRT OF ~TA'l'E GF.OLOCllST, 
\", TUE illlf.lllC \L Rl8T,W'i or COAL. 
Tue great ~unomicnl importance of coal, the petnlinritie.• of lhe 
,lietr;l,,.tinn oi tbi~ fuel n11,J tho many rfm•rkalilll pbysica1,I 1111,l 
ohcmieal ch~rc~ter• m"ka the <1u~stion us 1,1 ii~ origin not oufy one 
,,,f grcnt interest. bu: nlso of greo.t ,li!liouhy. 
.\lt1,nugh 111Gny writer, on geolo,1y con 1,for \h,, completo histQry 
~lncit!Jn<,I. n1,J will., grc:1t nBl!uran,·u gil'o '1etoiled accounts nf th~ 
preci~~ nio,fo nr the fonn"tion or coa.l, numy omiMlll 1>u1bors •1~ 110! 
h~•1tlUc to ockr,o,tlc.Ji;c. tbat liar,lly any thin.~ hut the mu rt< r.tg.,tnblo 
Qrigin of' co~! i lcrnonetrakd. '.\Ir. llu,,1. e11>te, tlia cl>!o with 
perf,•ct rr:111!mcsa in th" recent supplt•ment to Gros Dlctio,mry, ~heu 
ho ~I\YS: '' Th11t •~~\ lll ,J,,ril•,.,1 frotn tho v,•gelahlc ki11g,lom, no 
\011gl!l' ntlo, lu of ,loubt : hut tho dau of plan Ii t" wllld, rnore 
espi•,;::.ill.r we 'U'e to look for th~ orii;iu of ,::rial, Is alill I\ m~ll~r of 
much nr,certainty, 11ml the con,litiu11a 1w ler 1•hirlJ the cl11m,::o is 
brought 1,l,(,11t ii Vtry irnporfoctly 1111dcral<>o,l, and io,ll't><I, by w:iuy 
t••o.~ ;,1 I rnt.irrly UU'!C l1t:t:ive1l.n 
'l'bc grcMcr p11rt of this um:~rt.1inty ffems to he ,luo to tJ10 
nrr~ 011t 11~glr-ct of lLo cLcmicnl 1•rop,•rtie! of the con!. l'rofo,,,o, 
F. ).lo! r er Bono, Gcrmnny, hna lnt~ly abown, tbnt aH known fa1:1s 
in rt>l11tio1J to c :u nro best oxy,lai11<•,l by com;i,lerrng lh•o 6torw • con! 
9 11 result of tb~ corb.nil:ltlou of marine pl11nts, a.lgn~, nwl tlmt 
lhi1 ven wi1l cxpl11.ic 11. groat uumbor .,,r \"l'oll aMertainul g<>nlogic;il 
ph~nomcm,, which pr0l.e3t nguiu~t tlnl '!Cm•rnlly accepkd hypotl,~sit 
tlu1,t conl is d11c 10 land-phu,La. ~ly own inrn•lig .. tio111 of tlu• lmn 
eoal have conlribute'1 very nrnch to the cun,ictiou r 1101v hohl, 111!(.t 
th<! lheory of Mohr in r"llarol In the formnl.iu11 of 8ton1• - ooa.l i• tho 
troc uuc: a.t ~ny rate, the Llienry or ~fohr ,loCll ML ecloly rest upon 
tlm nat•n·c of :iccHl,•nl~l roottcra iu tho eon!, l,ut upon n c•r~r11l 
in,c,itig11tion of 11,c bo•ly of tho con\ !t!~lr. 
H,·fen➔ng to tho firaL nrti,·lo, i I moy Le rememb~rcu 1!rnt wuod, 
peat nm] !,roirn cool "era lhc•ro ~ cribaJ to lan,1-planu•, c"(Jttl, to 
Be~• phmr;. In or,lcr L11prc1·ont a 1,os8iblo rninmlr,nL,rnling, I 6hnll 
loKlo!a,I of coal, 1no tbe wor,l n/mld -0011/, t~ lnJioaLu 1111 tru~ co~le 
fron, 11u1hroc1to to our LiLumlnoua cu, I ,:,! Iowa. 
Fore ts 1111J peaL-Logs grow !d,,re our eyes; thuir origin !s well 
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lmown. Urown coAI h:u in ita ma!s so pliunly th~ structure ofbnd. 
rLiots, tbut it.s ori,;iu is not qne,tioned; l,~oidc•, \l'c here i" 11u! 
bli!sj sippi rnllty loo• that ..-c arc in the very coal • crn, for tlie 
immcn c amount of trees brought ,!own to the :;ulf of Meltlc!I &om 
11!1 partS or tl1l gre&t ralley, i3 now fonning a gre,t lmrnn coll 
1fo1,osit, l,kc tl,os., now explored <m tl,e l'udfio coast or this CDnntry. 
La:mng e\·C'rythiog of i. plltcly gcolo"ical nnmre Lo otL~rs, I thall 
CQt11i11e myself to tho con,i,lor11tioo uf the stono · co~! :IA a snliHu.nr.e 
which cvuhl ol'ither liuYo L,•en forme.J from trn-s, uor from y,ca • 
bog~, uor fruro tmmn wal, l,ut ,:,uly from sen• wee,ls. It wlll lie the 
!implc>H Lo c,.111siJer the n.ctnal coutm ·t hetwc~n the rr•Jperti~ of 
1000,I, pcllt on,! br,,wn c ,a.I, L,in;; the productB of woody 6bro on the 
one h11u,I, 111,d the properties of ston". coal, which Wtl swto,l to be 
proJu~c,I from sen• wee,1', on tht! other humi 
Firlt. - If woo,l i, heated in n rh,set.l v,:s cl. so lhRl tho nir caa 
not "et to the woo,!, lt,ie l1tfter will ne~er fuw, Lut only become 
clt rwl. All :ire IMniliar wit1 the fact, that chftrco11l sl,ow• e1·en 
tho uice. t details of Lbe structure of tho woo,! fro>rn wliich ,, 11~ 
mnd!'. 8Q, nlso, brown coal, 01111 peat, never fITTc, Im~ rot.11i11 their 
alructun•. 
llut roost true ,tone -eoal,1 <lo, fnso under thcs cireuw tnnees; all 
l,,vm coals tl,it I, 11a yet, h•ve u.nnlyzc I, ,Ii,! fu. I.'; snmo v~ry ,•uily. 
'l'lont this morkctl ,li!lercuco 1lcl'cn,ls on the structure !lf t.hc 
Mtbst:inn•, ,rn know from the fact, tbRt sugnr in cli:irrin;; 1lncs hue, 
ll'lulo ll'oo<ly fibro ,loea not; both suh ·tancl' hvo 11redscly tic wn, 
clcmcotury cowposition, but thy differ wi,loly iu regard t 
Uructurr. 
'Jhi difference between stone. coal nn•I the lltb.r fu !1 is c 111nr1 
to Loth tlrn J'Ctlt • bog thcrory nnJ the 1<00,l theory; but 1f tone• 
coal id furm(JJ\ uf 1c • wce,1!. this prroprrty ia 11 ncoes ,:ty, for all 
ecn-wce,1s 11·hon thus treate,1. fuRo very r~ndily. 
Another ,]itforcnco we bare, i, tho fact that wood continues to 
burn ~1,n, t11kl'n from tho ll:i.mc-st,111c-co:tl not; the conb from 
sea-weed~ net in thi~ respc~\ precisely like touc-ccrnl. 
s,cv11,l. - Wheu pulrcrizoJ l,rown • cool or p<'lt are boiled 111 
polt.llirn lye, 11 Jeep l,rowu, olmo,;t l,lack, aolullun i vbtnincJ; when 
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lcno • «:, I i~ treate,l in Uu! s:imc wny, the 110 r ia'li111 almost c~lor-
le•-. Tl: ! · ,ni; mutter '11 allc,1 hn:nu~; it is nl~o fonn1l in our 
~oils, n111I , n pro,ltiet resnltihg frnm woody fibr . Since st- no- coal 
is wit!. :it I: '.:l'lS, it pro,•e, itself devoid of wootl.v fibre. 
Th,r.t.-.tone-c "' hu 1tlways Lut n few per cent of r.. lsturc; 
brown et al " ~ cnt rotniu " V<·ry gr~nt am,,unt of moisture mth 
pcrti= y. Tina, in the Iri~h l eat 11113Jyze,l Ly me, I rou1. ! Rix teen 
per ceul f Ill ,1 ~ire. In brown <'Oal from Tiiliu "l~r, sixteen: iu 
to1oo • a 11! from S,.;cijia, only ii <tl; canncl co~\ from Wia,,n, rnly 
tlirt, All pf theto ,peeimc11B ha,l for s,·,·er,I yonrs been k i•' in 
the ltnc C.'\ o in tho Mr -healed lnbaratory. ao that tl1ay represent 
the o (11cls a t'loroughly and oqu~lly air• ,lry. N o,r this LO '1uito 
gen nu: all checists ar• awnr~ of this rau,cal ,hll'cr~nce bctwe n 
~tone. c• 1 11.. • tli e rueh wl,ich \\'e know to be derived from woo,k 
6bre. Ilcncr, n~11m the couclu ion ti.mt atono • coal is nnL d rirc~l 
from woo,ly fibre. 
Fo,,rth. When Wlne • coal iB subjected to ,! y diotillatio11 in the 
retort, of tht ~ - wt:>rks for t!: purp se of rusnufncturrug iJlmnin-
at'n gas, r,r t quanlili • of =mo11iac:1I liqniil i! obtained; in fact, 
nlmr • !J tlic hP1mo1.;.~,·~I ~alts 110\l' uaod in tho Orts, nro thllll 
t.\Xtruc e I fr . stone • c,.,11. 
When II uNl i• e11h,iecto1I Lo tho same treatm~11t, "" 1110h nmmon• 
iGen! li11•11<l is olitAi11c,l; 011 11,o contrary, instcl!.11 of lhia 11lko11ino 
lii111i,I, 11 nc1d is out11i11c l, c:llle,I wood. Tinegu. Peat nu<I lirown 
coal 1re11tetl tl10 mo "'"Y• likewise g,ro an 11c:,l li11'1i,I. 
Jhis r,rc t di!Tcreucc form the basis of Mohr's the<>ry, hero 
ad,o iL• l: n I inthicd u•t•rly impoesiblu to I c bow the nhro•,·n 
nee r_ I Conn tho ammoni11 ebould l11V got into tho woody film•, 
if ti. y ,vcr tho e'-arce of tone -conl. On tho other hlllltl &C!I• 
ll'ee<ls lll'C' ltllO dm.,ly rlch in nitrn n, Mrl if they wore chanc,1 
in any -wny, much 11itr"g•J1t w~u'rl rcmnin. 
Th~t t!. 1 , 1li!T~renoe between etono-coal nn,l the other fuels is 
oon•t :it nnd g•ncrnl bas he •n proved hy an extensive eeri,s ur 
expcrrnt nt performed by tl,o Ucrn111r1 chcmi1t, Kromcra. 
l'i1tl,. ·ear lhc acn-sh .. ro II'~ alwAya fin,! tho smell ur eulphu• 
rettc•l by .;en more vr le s l'"rcopt,Llo; we kMw It to lie ,luo 1,, 
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the decoy of sell• ,.-~£d~ thrown 011 tho ,bore. WooJ, ,.-Len tb,1a rot-
ti1ig, Jt,ca not emit ,rnch odor. 
The u.monnt of ,rnlphnr in tl,e cools is very grell.t: the smell ne;i, 
tho gu, - works su!li~icntly lrnawn is an abondtillt proof. Ilroll'n co111 
nn,1 pent ,lo not contn.in so mnch snlpbnr; the iron ussncinted wi:L 
t!w;c fucla ia mora c-Omwonly founJ Ill! raarbon11t11 or o:i::iJo than 1$ 
gulphuret. 
Su:t!,. BoR-wo~tls contain constantly consi,lernble io,line and 
bromiu~ ; hmd-plnntll contain l'!lfely any. 1fol tho compound ol 
those eleme1,\,ti is mostly soloble, aml tb~reforc to a great <•J:len: 
ll'11.11heJ out of the c,,nl before we get ho],] of it; still severol chem-
isl.s lrnva rrm·ed lhu presence of imliue in the uh"s of 5!<me- c~0!, 
anil ~lol,r fon latdy 11llcceeile,1 !n llntling ~\'NJ hromine in the cold. 
That fiMl!J th~ 6('0.•'l•u,1; 11n " 6ufficiont oau~o for the prJ,loc-
Llon of lb~ YD.st c-0,l -LcJg, nceil uuL !,ere be prove·l ; it will fie 
enongh to ~t:ifo tliat ev~n u "iugle wc.,,I often measures lmmlrcnla of 
feet in le111,'1h, bciui! pr1,vi,1t,,l with hrand,e.. 1mJ ll'lll'c, of c"rte· 
!<ponding mngnitmle; th:it th,•,o weeds ahoo.ntl io 1111 ~•"-•; that Lhl!J 
necc•s3rilj !rink to tlic Lottom wLcn they ,lie, anol lhllil a,.bying 
unrfor wntei·, muat fotm 1> oarbon:,ccou8 mus; that finally pcat-bo~ 
aro smo ll 11! eomparrd to l~rgo forc;t re):!;i<iuA, nud thut ugo.in Lhee 
are insignifiennt whc11 compared to tho vn t field~ of sm, - wee,!, well 
known lo ml'lrinerti.-fiol,ls ,of trnly c•111tinc11!nl ma,,'11it<1•lo 1 \\'hilt 
on llm ~oil ohly n. li1nito1l nmonnt of combn~tiLlc can lie CLrcumulated, 
Ibero is no limit lo thi• aceumul1ltiun' in th,, ,focp. 
While Lim~ the chemic11l narnro of fl•>no-~.onl proves tli11t it ne,er 
could hiwc reaulto,i from ,·ascu lur plun:.< nr Ian,! 1,l,mu. duit iJ, 
plant.II Cdijfl!tit1lly w~J;i U!' of woorly fibre, an,1 fur1hcm1ore, 1h11 
tbo chornlcn.1 nntqrc of et,,no-con.1 c.~l\ctly harmooiz,~ 1tith 1h11 
reeulting from sc:i-woc,]s; while fiirtl,er, no land 1•ogetation lff ade-
r1unta lo ncoo,mt for tho thick,,~ 1111d lhc extent of tlie ston~ • coal 
field~ or tho wurl.l, an,l p11rticulnrly for thoav of the Miasistipl 
Volloy, r0<J11iring a. vegollltiou ru; imrnunso, •• uuifor1u on,\ persi1-
te11t o.i that of t!ia BNI - wrd~ of the ocean; while considering all 
this we h,ivo purposclr .. ,mitt,itl to r,•fer to tho uniformity iu th, 
strnta, tho rogulur interpo,itiou of mnri110 !'ooka ,mwng tho c.ial· 
!.,eds, the uucrJrupan,rlng fOJJ,ile, otc. On tho o grounds :\foltr's theol')' 
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i3 11Jsi, infinit.:ly ·upE.rior t.-0 t!.o oouuno1,ly ncceple•l one; for 110\ ull 
thinkers are rCWJ 10 clothe lLtl onrtl, wilh 11 1H1ltc luturiunt gr11t<(h 
Utan uow is obscrv,•d; nor bnn: wo 11 rc:l.ll.f comtr1un,I m,r 1hu 
creeping centru 1e.:1 ; .,or h1to we Her sem 1·ogt:alil e ,l1,Lri, piled 
up in suUi~irnt ')mmuty 10 form n co"1 - LeJ. Oev!",;i•ld nro ta1iing 
11, Htllu nioro care or tho cm.st of tLe earth of ht, ; t!,~y are ont 
qmtu so reaJy """• in furwerly, 1,, iu,•11111~ that 11 n.;1 n-gion !If land 
eincrgeil "1,o,.i n hundre,l ti11111s ou\ ,,f iii? ocean, nwl fUUlk •~'llir.. 
TLb , ~ry mtlur in the Rllll, in lhu ,;ooalitnLiori of the ";r it 0011-
tain•, gnve ~fohr 11 co11vi11ci11;i proof or tlie r1111tiuuoue formur.fon ,,1f 
00111 nt tho t,ollom ot tho ocean, e1·cn iu our rl•f· 
In the preceding I h11\"e gh·,m fi short .,yoop~i• of anm~ point• of 
;\fol.r'i!I thoory of the f(,rm:i,tion of c.;:il; it r.ista thro11gb,n1t upon 
well• reCQgniie l fo0ts, ,l,lC:l not rcrJt1irc nntllNl to wurl: 01\iorwige 
th!Ui 11s m:, ui;,w ol,. ti'<: her W'!rkinJ!., afl,1 iu,teaJ uf igi11,,;ng tho 
chrmi!l~I n&ture of the tou1 wl,osu urigh, we ,.i,h to ~i50Ql'er, it •du• 
ally rnc.Je tho ihvc~ti;;atiu11 of this co1i,titu1ion ll1t· e.tartiui,;, p,,iul. 
For fowa, tbis th~ory bs n nr:; gre.,t Hll(lortol\c"; for i r tl,~ o.J,Jer 
thcori,J.S arc trui:, then we neril hardly oxpe&l cou.l underlying tho 
Toe.ks in Ii~ mor~ cenLnl put8 'lf th~ L:uiin ; but if lfola-'s lla•Mj 
i• trot, thcu tlia co~l will '"~tcwl ,;,VCI' Lho whnle of ti.is fidw. For 
thiq rooRon ,rn,l 11180 bcc11u•c this ,hr~ry &oeius lonrdly Y"" known 
in Amcrkn - r h; ,.L •focw11,l ,t not improp('J' IQ .,<ive n short 8ynoptid 
or the tlllWC, 
~!y cr¥m investigatlu11 nf tbo fow11 conls '1aa 11,l,leJ four nmro 11,01 
unimport.111t proof, I~ the lhMrj" in r,,ur facts lfL1ch oaH not p.i1s1b'ly 
l,e 11cco,111t,e,J for by tho ohl fandfol ,·icws. 
The !irst of these fucla is thij gr<'al up(f,irmity in tho c,.1mp0Yitioa 
of r, eo11l - bank O\"~r •JUite " coasJ,lcrnl,le aw11. 
• Tl1~ soc,,nd i, Iha f!1cl tbaL ilrn upper p1,rt1 uf ,.,ur fowD co!II • b~11 lc1 
cc,ntnlt1• Lite IDo)St p~te"; the lower p:orts being rnry of1u1i errtircly 
froe fr<>m tbi~ aubstance. Tlw 1ulplmrcttod l,ytlrogon •et frou iu 1ho 
cnrt.ooiiio:! i~11-w~cd• nsc"I"'·' upward; iu mortiug the f,·rrnglunm1 
W1'lers, 11yrite8 wun!,I reauh, so tb11,t tbe10 la.tter wouJ.l pr, domi1u1t~ 
in the upper parts of tlm resulting conl - bed. 
Tho thir,1 consi I.a in 11,o i111,,.,tignL1on of the filorou• pnrlionJ ortcn 
met \\ itL In our Iown coa!9, These porlio111 fouk an,] reel pri:cii<ely 
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lil.:c chnrooal; rctoin 11 ,listiod fl',rous structure. lly analyai of tl,e 
6/lrne 1 fnnr11I lhcni lo co11tam bu~ ,·cry littlo of bitumen, as e()mp~red 
to tho cl,-iscly mljoiuill.c eon!: aml 5311", that eH•11 Bfter protrtetcd 
expo :ure to whito lieut. they re.aine.J tLeir structure; iu,lci,tl, the 
coke,! m~,, looke,1 prod•~ly ni tl,u fibres ili,I before •~okinz, while 
the c,ial, wherein they wnc in,Lc<.hfo<I, WM Li:;hly b1.kiug. 
Thi• Abuws pl11inly t.liaL tho w•ioJy libru irregularly Jistributql in 
small 11ortinn~ tbrou!!li ao,no of our 1011"11 co:>la urver lo&t ii$ rccllliar 
strudurr, !.ut mer(•ly """ chnrr,•u: tb.,t tlw eutirely 1lill'eo-r11t Bub. 
etonr.o forrnir.g the Lu!k or our coal, tl,rr~fore ori_::inu..lly also lmlll 
bn,·,, been c111iruly tlifTercnt frum thcee li~roua p\inu. Of quite 1,ar. 
ticular inlrr<•!t is tl,c foet, thnt, whiJ.i this 61,rous coal upon <lryin:; 
deported it elf like other ,·11So11lar fuel , {,roo,1, etc.,) tl,n mll!S all 
nrounil it incrense1l in ~eight, 11., I Ehall fl0W cxplnin. 
Fourll,. Uv verv e11refol workini!: I <lisoovcreJ 1"'1t u.11 our h,ra 
con~ , ofter iu:viug io~t their mt1i.. ture, commencc,I upo11 furtl,.,r dry. 
in;t nt n tempcrat~rn u little above that of l;oilio·• ,rntcr, to increase 
in w~ight, nn iIJcre;i;,~ ,omctimcs amo11nti11;: LO fully two or ,nc;,ro per 
cenr.. Prof. Wltilne_v ha,l Mticc,J this in ~omo ca.&cs; in nn,·,ihcr 
11l1LOc 11,,,n, slrnwn l,,1..- he cnmt1 I•> 1niss tlrn i;,•ncrnl law. Thie ~lme 
property I l111vo 11lso discon,tetl in cannd co11l frorn Engln11,I, nnd 
HOll<J• co3] frot11 l:iilesiB, ao 1l1111 I co115i,lcr it n propl'rty coo1111I,n to 
11! \ ,1011<1. eon ls. N~ith,•r p~nt, nnr hru» n e.:,al, nor hituminous \\"or,a, 
,Ji,J n, yet 5lJ,,w tl,i.s pecolinr incrcn in weight; ~o tllilt tblt 
pn•11uty mu~t be cou,idcru,I n ue\T distincti~e r,ro11crty peculiar ta 
atonr. coal. rt forana therefore nu 11,l,litio11al impo~sibiliiy concern• 
h:g tho uM theori<>s <•f conl, 1111,l " uow link in the chain nf fal"U t>D 
which lho chemkal t!toury <•f Mohr rc·t .. 
Co~I, tn,c tone· coal, Wll! 11ot rPstrictoJ ton particular perio,I in 
the enrth'a history, but it is forming cTen at the present ilay in the 
ocrnnR. 
ll!I''II \l Rt:POllT 0~ TIIE \OUT A"l1 lh}CII.~ !\F TUE :T\TE. 
C I1 A l"l'l! rt l I • 
1, TITll WATIJl. 
,1•e uo very l\r,t to consider the rocks ns permantnt, nn•l ycl they 
arc c tin1111.lly changinJ!. ;!'he 1,ri11cipa.l enuso of this chnt:;;e ta Lho 
mo,·iflg water tn tbo rock!. Whro It ~lowly wnshcq er,l,,l ,110.ttcr ouL 
of the rocky stratt1, tho l~nd may 1,c gradually i;iukii,g 11ml more 
sudue, cb:i'1 •:• felt otM" a llll'go cxtcnt of territory "" nn ea.rth-
,111a1'c.m:>:r follow; ..-e 1nigl1t here refer;.,, tl,r eortl111u11ko wl,ich was 
felt ,etimo h\St H,riu,;. o,·~r n grent purtion of tl1c Nort.hweft, 
e.ftcr a p11tticnlarly wet senson. 
'.l'o an 1enitaod tho cbaugc of tho rocks an,1 to investigate their 
1m,,:u 11 r .. irmation it, tlirr1cfore, is noce,~nry to cnrdully an,lyz~ tho 
wnLfro they coutain. '!'ho more direct <ltman,l of people P"•~f8&ing 
mrncr11I 1rri1, -, th,n moeu n &oitntilio noccuity, i11 r~•1ulri11g cnrorul 
11n:1lysc of tl,e, ll"&tcn Qf th" Rtate. 
It~ring tl10 form,•r goologic~l purvey nQ 1r11trrs woro nnnly1ml. 
My pro 11111110 an~lyecs of t.lrn 1<nlcr of tho nrtcsi1111 \Tell M Mt. 
T'loa• r,t l ,11-,iwcr 1!165) t'lgether ,mh a11 nccur11te am1lyl!<' of 1h 
vMer or a spring near tl,o 11111M rl co. mnde by me nt th onler of 
i)r, )lnrk JlllDMY early in 1 1111 wcr~ 1ho rmly l"o atmlysu uf low11 
wntrr cxrcatc<l previous to the prearnt ■lll"f~y. 
'fb, mu t import nt of the wat..,r• yet n.nnlyzo,1 ie that of tho 
artcsinn well oL Mt. l'lcusant, on tho grr,111111 of tho !own llo1pitnl 
for 1!,c Insane The S!~tc Geologi,t proeurc,l 11bout sill gnllnns i;,f 
tht1 wator io ordH io cnal,le rno to mnkc a eompleto 1111alyei~ of tho 
e11me. Of this nt •r I lu1vo uaeu two gnlfous tl,i~ fnll to dotermino 
the pro11ortion of tl1e-so substances whi~h 11ro 1iro ent in c<1n•ltle1•11l.,lo 
qunntitiC10. The rcmainii,g wnter will be nsetl in or<kr 1,1 dt:tumloo 
an 
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d1osp sub t;wccs whlch. ar~ present in v~ry ~mall qns.ntitie•. lu the 
bottles I notieo,l a ,·cry tine crystilizatio11 of ,loloruitc. Tl,i, fact is 
of c-00 hlornlile impor1.an-:e, 113 it shows that such w11.tert, by ptNIO-
lniing tlio limestone, m11.y i;radqnlly change them nltogethcr into 
dolowitics. For tb'l sake of compariso11 I tak~ the liberty to make 
1180 of the an11lysi1 of the :\It. Ple.M~ut spring wat~r, nl:l10ngh 1hia 
nnnly•is is uot tho proprrty or the surv<'y. 
T.')CAI.IIU::I U!' Tllll \YATER~. 
Tlto waters ruialyzctl as yet were n,:,arly all Crom tho Firsl Con-
gressional District. They are in tho mincrn.logicnl collection of the 
surny, •lcsii;onted Ly the follol>ing numbers in,crib~d on the M,els, 
~o. ~4. ~lincral !ipring, oo S. D. Wull's f=, on section fifi.etn, 
to,.nship ,·enty, t'a11go lhirlL'<!n, ncnr llloomficlu, Dnis county. 
No. n. Sa.It 1priog, from the largest '8.lt eprin~ nt the croliing 
of Salt creek and the llloornfielu road, in the northeast pOTtion of 
D~vis county. 
No. 114. Artr.siau W'"ll· :\It. Pleasant, Henry county; Jeptb Qf 
borin ... 1 ,I :'.!5 feet; temperntnrc of ihe "atcr (:'\ o;ember H, 1 ~,;G,) 
fl2" J,'., while the com1oon well ehc.wd unly 55° F.-[Wmn:.J 
?fo. J!lf). Water rrom tlu, OUumwA 8Chool "ell, sent by Dr. 
Wndcu. 
Nu. ,!GO. Well 011 Kiue_raly's fo.rm, one milt from Kcosa1111ua. 
Vnn Buren connty. 
'J'Le total amount of mineral mnlt~r in the o m,tcrz1 is very differ• 
cnt. ln or1lcr tho better to un-lcrat11n,l these relation,, I au,! B fell' 
dctc•rmiuntions of other 'l\'aler•. All ligurca rcfrr lo 10,000 pu18 of 
Wllh.,r: 
c:=1"0. I 
• •• • rHtou 'Wltflr~ Nrw York. . •• •• •1 I JoWA 'WA1'l:lt8.. 
• I "'rrtog water_ Mt. J"krumnl. . • ••••••••• .• 
-4:IJO Kincnlf'• wen. Yan llurC'n c-1,uuh· ....... . 
:H 1Wr111' t-priug. n .. ru rottnfy •. • .... · ••• •, ••. , ., 
l l-it.Atlt'tifo.11 Wl"11, ,\lt, l'll'ft.!tllll • u. I ......... . 
~18.'lll ,.r,rlng, Ou:,18 coun1r .......... ......... . 
no~.,dioei~ w~~n, 01~:;i~•~~Tiia~····· . ..... . 
• • • • 10on,1trea, •r,dng\ ~a.ru.toga. • l . ....•. ~ ••• 
• .. '"'" lll ( mean or fOVt•ral bun,trctl anoly ) ... 
1Aillt well, l,llDl_:_btr~. Pru fo, •. ••• ··...:.·• 
l,U,T f UY Wll0)( ,Hi.\l,1"%E'.D. 
1.0 IS!lllnm,, .... -. :-: 
11.6 Uintlchl ... , .. .. 
10.~ lllnrkh• ..... . 
::1.4 lliinrltbl. ... .. .. . 
S,j 1J ilinricht _,, ...... . 
t'11 7 tlrnrlr.ht, ••. ..• , . 
tW t, Hinrichs ...... .. 
4!J.tl 1Sd1~tl!1rr •• , ... . 
3H ron·hhammer .. ..... . 
2-l{MI r•orcbl11unmtt .. 
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'fbt, latt r t one l)f tho mo t nc:irly s Uinted li:in .s L--.10,rn. It 
it evide'lt lhnt I\ spring So. i:! i11 cxcee:.L:igly &wect as comp1rcJ 
to the Luoeburi; well. One of the poorest brines nsed is that nf 
Salz.heu,cn. ('erm:uiy, containing about l!?O pari! of ~lt., to 10,000 
wat r, or about r ;ir times ns lllUch iu our 1:ilt spri11g; ar,J nen tho 
former Ln"C ,s unly worke1l by m11.king use of the Tll!u~c coa: fr m 
n conl mine L the i;..~mo pl:icc. In Ll1c United Slates, It iJ too 
nbunda.ut thaL euch w~ll., e4uld be nulize,1. 
lfA'Hlrul OF TitE lll:>t:lltL M ATTEll. 
1n the snlt fl'ring (No. i2) 11nJ well s1,ring (No, 2 l), commou s11lt 
dominntes over th other mineral ingrc1lieo1•: yet bolh ,.. .eri; eon. 
win a CQn!lid ral,le !llllcuot nf eul{'hurio t1e1 1l. 1n d1t1 Ottumwn wull 
(. ·o. 120) and K erely~ (N,,. 4u0). iron a!,0111id:1; they lll'U nlmost 
,itriolic wnter1, and nltogeth.r unfit C r uec. Thu mincrnl mntler 
or the Ottumwn well !1'115 round to con.isL of -
Fonu lnoll!I sedhn<lll in lhe bo'tlo...... ... .. .. • .... .. ...... • • 10.2 
c-;y('llun ••• ~ •·•--·--················· .. Jo 4. 
1-'etrfc sn1;,bfllc, c:.1mm1uJ Wt. do,.. • ....... - . . ... . ll"I I• 
Tol&l'ln lil,o()I) w tu. • • • •·•· •••••• • ••• Ht!~ 
'l'ho 8pnug 11,, hlt. l'lca.!i.n\ uo11uiiM pri11e!pnlly c.,leium cul1<,11i.le 
(ti:. per ccu~ of 1111 aalu) ; Lho 11rtusiB11 .,-ul! willer i c1,a.rac1erile,I 
by tho 1•redominan,•e ef snlph111cs; ( -! per ceut of 1111 11$ nlta arc 
sull'h111e J. The. o hu wutcrs having bo o accuntcly analyi.G1l, it 
mir.y 1,c inlnc ing 10 report tL~ final result, showiug tloo .arioua 
miucrn.1 ic •rcdients for ltJO,oOll pnru ot water. 
lll'F.SIA •WELLAND 81'1U.",O.\ ,\TEii, MT. l'U,AS.uil' 
Tho 111!11enl ,01tilucnta of wottts 11r giren lirrt. tho elcmcnLI 
uparately: eec -11J, the o combrncd to LasM nn,I aci 11; 1hlr,I, tho 
snwo esumntcd &9 E le.a. Now, ncitbt•r th~ &econ,! n,,r tho third 
motl,od is quite exnct, ei1100 ,,.,, do not positively kr,ow l,ow llu1 
elcm~nts 1"n1Jv !ll'e corubincJ; 1u Lliat tho 6ru 1110,la of elating Lho 
result.II scfrn• ·1., bu the snfcst. Ncvortbclce, it l111 bar•lly come 
i11to uic-, and for aomo practical npplic~ti1m.11 the third stM mr11t it 
lhe 1uoat eonn11icnl. 
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L NET\f....;_, 
Botllcm . • .. • • • .. ••• •••••• •• • • •• •• •. . .. . • • o~rn 
~,~;;~·~::: ::.:::::: :·:::: :::: :::· ·::::: :: :::! ~ ~ 
n. 1'i•!\'•)IF:I'AUCI &1.:0lf.!irf:&. 
lfolJd1Ur • •••• , • • •• • • • • • • • •• •. • • •• • •.•• o.ms I 
Uar!1ot1 . ••• • • •• • • . • .•••••.•••••.•.••.•. , n 4(lti 
\.;l1lntln•:t •••••••••.• r • •• ···············•~~~-·• Ofl"'.!0 I 















Tho m~io in the Inst column is obtainc,l by: ,U,,iding the figures 
unJer nrta•inn well hy tlillll'tl un,J~r spring; ,ir ti,,.. nuio exprllll'.;;cs 
bow mn11y times the wutcr of the nrtcsinn well contains the nm,Junt 
of ~he ,•1~,u"hts i11 the 5prin;; miter. Ir tho tlem~nca wero present 
in b,itl, of theso 1110,tcrs in the ~lmti l'roportio11, then 7.,l, tho rlltio 
of ll1e total•, w11uhl i.e the rntfo fur tho ~~wral elements nl o. In 
foot. Qnly the mlin r,.,r o~y,ion ~ppron.ches tu this r"tio; a.II olh~r8 
,ililfor ,·cry much from 7.:1, &o. 'J'ho ratio for so<lhnn, sulphur and 
,ohlarinc urn purticul~rly gronl; or in w•ml•, tho wlltcr from 1he t!rep 
(nrte,inn) wull cont11i11e proportionally m1mh more of sodium, s11ly,hur 
and chforino, Lhan tho water from 1,ear tho surf11ec (spring). Tllo 
two W11tc1·g, h,nh. fro111 tho l!~rnc phco, but frorn ,•cry tliffcrtnl 
rlepth~, therefore 1li1Ter ,~ry muoh, not only in the tote.I am,)uut of 
minertll mntter, but evm moro so in regru-,1 to ti,~ qui,lity or tho 
Ulllc. 
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The n=,s Ir. l';.i-cnthe.'<is "'re ad,Ld for t!ws;, of t.be r1tod(n II bll 
!llll.}" not L fami!.n with tho n:uucs ,,£ the salt,. 
Tho amount of sa.ll! oven in tho artllll n Y,dl 111>1y ppear insii;-
nilic,mt - •WY abou~ "ne- fourth of :no per cont! nu• , 1, .., I ,rgor 
quauut s of the WJ.lcri 11rc 1tScO!I, 11,~n l\~se 11111., br•~m!l rlninly 
1wu11fe t to c~crybo,ly. Tho Mcam- ngh,o lit lhc fo11a !l,,ir,,;al ror 
•ho Jn.JAn 11 rcp:,rtJ!l tn lmve 1mn1ped ,1ic ~"!tr for 11eo 11• 11.o r11.Lc 
or t~n lh u ml b'lllfon1 an 1:umr. Tlwi U 11; ,re than 1·lglity lh ,11111111 
p11u11Js 1111 hour, n11<l the insignlliQnnl au10tmt of 6nlts i~ urnN"' 1!t1n 
llto hu d• d ponnde per br;,ur ! . .At th~t rnto l.lrn foll,nrn1g ptlumls of 
tlte dilfcrcnt illlts 1>oulil be brought 11p w,(l, tho w~tor e11ch lwur: 
Lb 
( :n IQD 1>.IL.... .. . • .. .. • . .. ... .. .. ... . • .. • • .. . . . . .. • !G 
l•lt.1bcr1Alt •••• •••••• ···••~•···• ..... ·-~········ •• 0,1 
F.,,•t 1 t.lil.lt •••••••.•..........••.. , .... 
U,r;.,nm d.11.1 c.AI m cuhc>nMu •.. ..................... 
Or tl.tc e ialt~ woul.l c,111tt1in of 
' -...... 
811\1,uur ..... ...................................... -~••·••· ••• • ·I 
f"arhcl11 ~- .............. , .................. ••·••• ............ 8 
t.b\nllDO g, ,. •.......... • .... , .... , • • .. • .. jQ 
Ma0 n<llll!il m<ial ......................................... ,.. t, 
l:'a.1<:ictt, 1net11l ............................. ·• l:J 
So.Jl'llll tndJ.~ •• , • ... ... • .. ,, .•• • .... •, •, •. ,. . ,il7 
Iu the O(J11rt10 of too hour, tl,cso salt.a wonl,l amount t> o. ton l 
I Inly I\ &m01ll ,uuount of the!o u•otl. in ll b1 ,Uur won Ir.I •111i~k1, 1iro,Jur.~ 
a tbtck i11cru talion; lho ~ul1,l,11t('I would retruiltt vrelty l,>ru: <n sofo-
tion, ..o tlt:iL u f'uUy co!Ulentratc,l brino mii;M result -1\li .,r w 1,ieb 
h:u b~eu ~o 111.Ju11Ja111ly experiene.-il th t t!i,~ wttt, r i,s uo '"~S: r ""HI 
for aarh purpos~ In the proximate 11.n11lysi, or ISO~ the ci,hrin~ 
wt!! not d~termiu<id. Hy my rec~ul e~refal nn.J rOln}'letc 11nB,ly&is 
rcc11r1kJ 11bovt1, it is aocu th,,i thurc i1 plenty of ehluriuc, wb1~b, i.11 
tho 1,rne1,ee or ~11lpb11rio 11ciJ. nntl &olllo frco e:.rLoni,• acid, m11y 111t 
f,·oo I he t,1,rrmli11,: npora of 1,yJroc!tloric nciol. 
I rnteud 111 aubj<lCI this w~ter to sJ.ill 111ure &crutinizing "'1111ly11u; 
then, tugtLhH "it.h Lllll investig1ttions or llic ~po~iwcu rucl frum tho 
boring, the l,otler ,le11osiu, Lho eorro,leJ lrnn tubtls, and th~ urfaoo 
,rall'r froru the s,1111c l'ia.:.r will form n Vihlllc of ll"ell om:rc11nell f,ict1 
for Tlttiout le,·cls from tbc 1urfaco to .. depth of 011c• thoo a!ld one 
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hu11JN,l Mtil 1,rnnty.fin! r~ct, ll'hich I lwpc will kn,] to somo genern.l 
result<. 
OrH• r~ry int~r~ating gimernl result mny 11lre11,ly hero he pointed 
om. If 11·c c11kuhto tho per centag~ of the vuiou3 &aJt3 in thQ two 
m11er~, wu find : 
Thi~ sl101\8 n mork,•11 ,Jccrcnse in lhe proportion of tho Jim~ ;,r,]ts, 
wbile tlw mng11esiu111 snh;, n,.,1 pnrticulnrly the alkali, inerc39e as wu 
desccn,I l,clow tho sutfocc. 'l'ho •udii.ou • 1rnt~r is II c11!c:1rc011s e11r-
bonote,I water; the water fr,,m the deep is S1.1lph1~~1 nnJ nlkoli-
wat~r. 'l'ho I utter arc hy far the m,,,u 20!11!,)e of thfso Pal ts; and 
thi1 circum,tnnc~ c,tu1cs their ncuumulntion in tho ,lcepor w<1tcn. 
Quito 11 similar ch:mgo nnr surfooo wntcr~ unJorgo in tl1..ir C0111'8C 
toward the ocean. In the rircr~ therv is but II small nurnuot of 
roioaro,I mattor, anJ the carbon~te~ of lime ~nJ m:im1esia dnmillJ!.t1i · 
both b~romo lcs, au,J' le;;,, holb being <lepositctl o~ tho way to tb; 
ocean. which, like tho ,mtcr rrorn tho ,leer well at )fount Ple"511nt, 
only 001,taii,~ the mtist s~\uLltl Bits. Tho more imruodio.tn ""m5e of 
lhh cha.age ill tL~ ri•era j9 the lifo ~r "'luatfo o.nim11ls; in tire rocb 
the BR urn clntngo i~ brought nu out by the constant rnetaworphosjs of 
the rock itself. 
'fho preucdiug cm1t:.ios nll I.ho result& asc~rtJlincd in rng~rd to tho 
w!\tors of tbe i'llri.ll'. Comp•rcd with whaL rmn11ins to be ,lone, it is 
very l.itllu; but comparc,i with whnt bad bll<:11 tlouQ previously it is~ 
go,,,l Jet.I. Su muclt is ecrt:iiu, a uorrcct iatcrpr~lation .. f tlte cou-
sliLul!o11 of thu rocky fnme..-,,rk nf Uw State can only be obtained by 
II. co,cful chc111icul stuJy of both the rocks an,! the \\lltcrB t.he,r 
contain. 
IJ. ·ms l\OOKS. 
' TLo rocks or Iowa bolong to only four kiuds: they 11ru either 
cnlcarnou~, arer,aecou~, nrgillMcou~, or carl,onacoollB. To the first 
ltel'O[ff Ur' ST J.T!i; GEOL!)GIST, 
Letang lb1cit,rnes lllld ,folo111ii<•s, both e!l'crn:.!ciug (al I ast) wllb hot 
idd-. They ;;really rlommuu, in llrn :::iblte. TbCl fined nrllnllcc,ou• 
rock of kw , is tho ~L l'ckr'.11 Blloolltonc, e:rpoac<l i11 tl1e unrlbcMt• 
crn cor11tr of tl•c State; goo,l ~,m,lsr.our,s are 11!~0 foun' in Ibo coal-
mea u,,,., of Soutborn low,,, ""'I !lno\y 0t_YBl41izo~ •ilrcia, Iha\ i,, 
quor,1., auoun•l! in tuo g,•o<les fo11111l n.-ar Keokuk 0111'1 ot'-or ('lnces. 
Sluth• nro LhQ mO!I ~ommo11 r,·prcscnlnbl'<s of tho 11rg1llt,·cou1 
rocb. pl1.'i•ing ~y the ilnrk, mor~ or leu cGruLu t',bfo vnncl•!:111 6rn,iu• 
nlly h,t ,oal. tlrn 111,lel ,·aln11blo cnrbonaceons tock or Iowa. lleo• 
logically. coal is 11s r~uob ri,d, 118 tho limr,.stouo un,lcrlym • 1)10 same, 
or dm £,rn,1,tooo ab~ve i:; it js fouud stratiGc,l like Pithcr or tli>",C 
two tor~,. 
'.J'l,c!O fo11r ldn,1 Qf Nck ntc composer! of uut sh: 1lilfortut d1cm-
icnl drmcn•J. 'fhroe Qf tLc8l' nro r,u 1ah, lrn,\ng, wh 11 JJ11r•', a 
litstrc peculiur t.o Lhcau IM,lics; tho ,,tL,,r lhrtu nro mcl<11/~iol1 being 
il.evui,l of •u~b illlltrc. '!'he tLreo niclll\.; nrc ca/ci m1, 111c1g,iuium 
an1l ,1l1t111foum, of ts'hich tlto ln~t t'll'O nrc ,1lrca,ly •1uitc: rm1111,u1ly 
used in the art!: mni;nesinm, tho met:,! cnrllnine,l in epsorn nits, 
l,~i1,;; uEcd f,r i1111mi1rnling I urpusc,, 1inco it ~ivc;; a 111,i!t ,luzling 
liglll; Aluminum, tho rncto.l of day, r~marknblij fol' io hc~utiful 
sih·er -like 11ppc1U11nr.o o.nd ita e:tcCDirn lighurn!.S, hoin~ Mt hoa.1·i~r 
thou 1m11rr, iB cou~iJcrnhly 111e,I f,.,. ccrtnin rdl 0 ye. <)nlcium has iu 
yet 1>01 form,) noy Pl•l'l\c,,ti<m io llrn art~. AJ,.,ut ro,•ty poun,L, In 
c,·cry lmwlr~d pnm,as 1,f r~r~ limeitonc i! ,,n.lriurn. 
Tho three metal!oi,h nro t>:,.-Z/:Jd"I', c<1r/.,,11 and tilfr~n The lin11 
cm,stitutcs about oue - fifth r.,r the"'" "" breathe, ~"'1 is rc~lly lhP 
Yitai prlncipll- o[ the air; fo our rocks it is present, i ,1 m n-.h (!rnulcr 
'lunntity than in tho nir, for it constitute! 11boot 0110 • hnlr ~r nil 4f 
them (c-xtcpli11g con!). The ~econ<!. carbon, i~ l'fcll kuown; in diur-
C<rnl 'll'O h111·e a neruly purr. s;il c~n i~ very dotr•ly .~ll'e,! to the 
formrr, sa11rl being ~omp,,,e,l nf eilit•JD a11,t 1>xy,icu in uenrly c11'1ol 
rroportions. 
'.l.'ho following table 11·ill give a ooncct id~ of the tl~nll'11t11ry 
compositi~n of onr lr,wo r,.-cks, by tnenns or tho per •~nl:lgo ,•c,mpu• 
~illt,u r,f tlr~ rurel!L of each kin<I. Tho first th~cc arc rcry frr•11111,11liy 
1nct with 11!1110 t chemically rure ir1 erc,·i~es an•l oi•criings in tho 
rock~, cnostimtiug crystol~. Io lirn,wmo -,;e tl,,n liu<l cnlcito or 
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c!l!cium cnrh6nM~ ir1 hen,1trfol crystnls. If tbe. Li111c,t11nc co11lailll: 
Pl~v tho metal lllngnesiuw, ,.._. nsuully Jiilu th~ cryst:11& lo hate • 
1,ei:aliuly pc•Jrly lustre, ouJ a,,mewlm.L curved fncc~; cbes~ cry;W, 
11,e ()ll)lc,l ,folomitc. In areoocc/,Ju~ rock:; we fin,! uwler siwilar 
uin•umatouces tho bcamirul ,·ryatals c,f <Jll~rtz. 'fhe otla·r lwo ruck, 
l111r<lly c,·tr oeuur •1uit.:, so I urc 11," here gi1·cn, 01<ecpt it be curl,on ! 
,foiwowl. Tbcd~ pure forrn& nre th~ minerals corrcspou,ling to the 
rock; tl,ey nra th~ rock punliatl by u•turo hcr~elf; 
fo 1fol,:,rnil<l, which in th• tJor,h of tL e Stnte furm~ immrnse fi•l~ 
uontaiu,1 tmc • firth by w~i;iht of the lllcl,,I m11J;ncsiom; if lhia 13 
septtrnt(,I, it lmrn~ with grcnt splen,lor. We ro3y uo1, ron,lilr con• 
c~ire whnt a11 immcu,e iun•JUnt or hc:r.l on,1 li;:ltt has some ti,ne been. 
prn•lucc,I wlrno Lh~se clmncntz, tltot 11ro now ,lormaut 11u,I 11,ukr onr 
foet, ,,om atLll uuc,,mbiuc•J iu the atrnosplwrc, ['CrLnp&. Toler11Uy 
putll li111cs1,,110 co11toi11s twcho ,,~r c(•nt, dolomite 1>buut 1hinecn ptr 
cent of rmrll coal; ev,·ry l1u11,lrc,I reel of !inie.t11uo co111aill1 rnough 
of pur•,c ou,,I to form a buk of 1111tlm1cite of teu to tl<ch o rcet in 
tl,iclrn~~~. nut nil of thi-1 oombuelilrlc, Loth ructBlio ,ind uarl,,,n. 
uec,,u,, ie 1101, un.,tt1ilnblc, Eiocc Lhcso olcu1cuts lire in t.ic rock, 
wwi>iuctl wltb oxy.;cu; tl1111 i11 lhcy ure burnt. '.l'hu ouly '-'XCcption 
to thi, .ulu i• lb~ co~!: for thi, ,c,mm it b~s s<> great economic 
\(\'lue. 
'l'h~ cue>! hnring \,cen al len.,d, c,m~i,lere<I in tho first chapter, I 
llEPO!lT !IF ST.I.TE GllOLOlllS'l'. 2H 
may here limit my,,•lf to the cufouoou l rockB of the State. :Sc!ther 
the lll'C11D.11eou, n<>r the ru-gillaceo,u ro~kil lino os yet hero uunlyzed. 
THf. C.H,C.1.l\Eol':; R" K~ OF lOWA. 
The roaulu vf chemical 11r1nlysis of the•• rnek,, o.ro us,iolly 
etnte,l hy tho p~r conLago of l'ocb nf tl11, pN1.i111nl-<' e/1umicul 1•1,m• 
p~n1,d& contained in Lbu same. Dut iL ia irnpossibl,, .,,,en for 1111 
l!Xpcrt la gu a really pred ,e iclOI\ of the ,·on tit ~t,011 of ,uoh " rook 
1,y the foll, unrcrluce,1 result of 1lrn nnmlysi1. his ,111 ,.lil!ic,ilt n~ 10 
obt:,iu 1111 itJ,,a of tho nluo of ,. ~nru uf rnon•y c<>DRiMting or n!I llr11 
vnriou coins or quite nou,ber 0£ n11tio11•. 'l'his wi II L~-001110 mu~h 
t111Lcr l,y rcforrin.; these rnriou coiuH of ooch nation to 011~ ur,it ,,~ 
a etaruJ..rJ. 
Now, thi~ i, 1,liat T huto ,louo for t!m an~lysis of Tu,rn rocka, 
m1ulo by l'rofo~sor \\'hiln~y during the former Hu rvey; n.11,\ in tho 
oamo w1,y I gil'<• tLr. final resuh. of my nwn rs,naly.i, nf thu l'lleke. 
I rofor tho eomp1i-1tion to till' pH ~eutoge of th~ rnin.,rnl ~pc~i~~ 
1f11ich uml'lubt.edly mukc up tbo r.iek. Tltc pr~~cding wa1 inten,led 
to 001, 1•cy 11 1lclinitc iJ .. 3 of 1Vhnt tho spede!! ,re for 1>nr Stale; 11.ml 
as !110 nun· c ... lc:miou.s rix,ks alao are i,,,s,,lubh•, we unite 1111.Jur tho 
he&<ling meoluul<;> tho 11rtna~co11! oa,l nrgilJ,.ccou• p11rL of the ro,,k~ 
uuder ooc. Whrn,,rer sorne <lther nrntt,•r~, liko moisture, ,nlnbl,1 
iron comr•ouodi, ,,. alkiilic, ,lro dotormlncd, 1 sum these up m1dor 
lh<l he11,li11g ·• other.,." •rti~ cb•ira~tu 0£ Lhe rock Lhus is &lways 
eSl!cntiaUy gi~c11 Ly ooly thrrr, li,;uro;, 1~•-: tho r~r 0011t~g1i of tho 
in!olul,\ , <Jf &Lo C11loi1c1 an,J of the ,folon,it,i in lho Mmo; th~ 
"otlr~rs ·• &poken of or~ en!~· preScnt in sm~II proportluno. 
A~ on t<:tnmplr•, T gi,·e my redu~lion of two of Whituoy'H ~n•lyso1: 
1,00.u.rn. ju..1(110. l)0Ju1111'k• iu10lql;hq01h,;;: 
J,.e;• a.In,, t:i,cott Coiiiaty •. ;..... ••.. ..o, -3.t-lJ ·, -~ l\l'I ! 1::i-0 I U!-1)-
~ocl, ~od. lll!nol• .... ;.:••.:. • .... .• 9".M ll '•~ 11.U _ . •.:..::.; 
The3c two loc:iJiUeo DM ouly ,.!,out lwoh-e m,le, di!laul ; Lhe above 
1L11tct.H!IH ,h,>ws ot o glonco, tl,~t. th~ rock ,al LeC!a.ire i.ppruaohus to 
t. 1ru.ro ,1 lo1uiu,, while l\t Rock hls11<I it i1 allll nearer • 1Juro e .. ldto 
(carbonnte of limo, or c.~loium cu.rlionllie). 
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In order to show the a1lvnntagc of thlll form over tho 0110 coru. 
monly ueed, I U'lloscriba Prof. Whitney's st .. temc11l from tho re1lort, 
for tho Le Claire rock: 
Bill"" an~ im<llublo ,lllca!a.... • . . . . • . . . • . . • . . . . . . . . . . . • . . . . . 8.70 
l'ero:<id or lren and " lilt.le prolosldo. •.. , . • • • . • . • . • • • . • • . • • • O.!IO 
Lime ............................................... . ...... 211.0II 
M&gm,sJ, ................................................ . .... lD.33 
l!odA. ......................................................... o.u 
Oarbooic IIC!d ......................... , • • .. • • • ........... . ... 49.M 
Laoo ......................... ······· ......................... 048 
This is the diroet J'll,;nlt of a.nn.lyxi~; it ill the gnin in the ear, ua 
iD order to became d;gcs!J"ble, I have subjected it to " liitlo grindfog, 
which redaood the complicated sta.lcmen~ to but threo e~a•ntilll 
fi.gures, viz, 
l'ff<al 
C&lalto ..................................................... 3110 
D<ll1>mhr ....... , .............................................. SS.Gll 
.Nol ea1ea.,.,,.,n, .... , • .. .. .. .. .... .. • .• .. . .. . ... •• .. ...... ... •• 7.llO 
Ir the reader only will take the trouble to gtit ,. clear idea of the 
!crm! ca.Jcite an,1 ~oloroite- which J tru•l may be ohblinc<I rrom the 
in!rod,tcrory lincA- the constilution of the ~iucarcQU8 rocks of Iowa 
..,m becomo intellii,-ible. 
Tho goologist rcpro1cnts tho result of bia exploration of & ginn 
field by 6eclions, bhowing tho 311oce~~ion amt s11per-position of tht 
various beds of rock. These section! ,11·e either horizonl.!111 showing 
tho surfaco-fonn11tiorui in a given direction, or they oro vcrl.ical, up• 
resenting tbo order &nd thickocss of the roch one 11.bove the other. 
IL ia evident that no; unlil we are :,ble to given sufficient numbtr 
of abcmieal "enliou~, both horitou tal iu all direcfoin3 throughout the 
St~te, and aho vertical acctfons of •~ conahlcr11blo aml \tell - ~,,lect..d 
number of looa.litlcft, Mt nutil then o•" it be sniJ thaL wo really know 
the nature of the rocke nf the State. It i, upon tha chemical COIi• 
slituiion of the rock that tbe practicnl application of the &amt for 
th; varioue purposes depelldA; iL is by tho cbemical oomposition tlw 
the mineral riche.! i1f the roclts nro iuOucocc,l; and it is the chemical 
compHition or tbe rock• which determine, to a great extent, the 
Mture of the soi! resting on top of it. 
Ilf.:PURT Qf' ST.\ TE GEOf,O(lli<T. 
t•.a..u - - I ex:;=-'tT. ,lt;\'tlo. 
,\lf(irt·te•H ••..••• ••••••••••·•• - 11 I'" ~ 
ltl(.'ltPI \. Cirt•\"l" ••••.••.•••• •••••• ''" ·•' "/" tl~'lfllt ·1 '"'' 1,., 
l,e Cl•in • ••••. • '•• •• • •• "' ... " "••• • · ....... · • J.r~1<111 •• l! 011 
Rork l"l,,t;,i ~ •.. u •••••••.• ·• '' •• · • · ........ •· ·• • • • ••, 1::x:-t,u • ••• , 2-100 
Uu11111~ c:r.,.-~~;•••~ ............................. , ......•. ,
1
t11luo1,. 0001 
- · ·•· · • ·•· · · • · · • •· • •·· • • •··••·•·~ ••... V11u Rur,,n fl r114 
L \,owiug in n elill m,,r" irnpfo nr,,I rnora prcoito form the romatk~ 
a.hie fact of tho diminution of rlnlomitc townr,14 th~ eoutl,. Jn Clay-
.ton c,moty tlte rocl.s contain I :;,1 r~r I or d~lomit4 to ouo ur cnlcite; 
m J<Wkaon .ouly ·13; in Le l'lmire or,l_y 24; h~l@tr tbl1 but n few, or 
even • fr'1Clr?n of one r•er ccni of ,lolomitc. Tlii1 gradul 1fonn•uo 
or Uie magn,•siAo ingrcdicnl (rlolomitl!) in tha rock lutij not boforo 
btuu rnndo 1a perspicu01i. M by thia rAlio: 
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CEDAR mnm 'ECTto.·. 
Rl-rJ. C.U.CUU TEii 
rr ,ra. COV?"TT. S 
"' 5 
b I nto.. Uj .... 
.. ~~----- .. 
The e Mcks II belong to the snmo geolo.;ical form ti,)11 l,ut it , 
se n lhnt the amount of ,Iolnroile corre ponding to one of ral it, ii 
tbc,e rock increa e norlhwar-l from R'>ck J.laml, l,oth tbrou \ 
v riou form lion~, along the ~Jia is. ippi river ancl 111 o in the 
8 me gcolo1g1 1 formir.tion, in the direction of the ' ,I r ri1· r; 
only the r tc of mer a•e in his latter a ction i not a :real as 11 
the fonner. 
Th ori •in of these peculiar ilolomitic rock i till rny Iffy, 
111JtwitJ1 l n in, ,lll that ha, be n written on thl\t .object, and 1re 
c n Lnr,lly wond,·r ti tit is eo when we se that the real conatita-
tiou of these rock. n.ver befor Im b~en properly cxprcs ,I. It 11 
only when a grc t f ·t i clearly rccu.;niiod by it elf, tl.iat c ca 
hope at nil 10 account for it . 
.'t: 10. FRO~ JUIIX. lJ.· CU 
R£.~Ul,T8 C LCUL.\Ttro Ftwlol 
o I 
ii I • LITT. 
IOW'4 l '· MOil • 1uo 
UWDlblJt ,., 
•••..•••.•• l:olon. • •• ljQ Ill 
abut' l~am I 
• • • ••••• Fn,111on1 • 
rock in uthern low• a.re almost pin 
Beside. these aeotioo , b t:d 11pon c111&nlitafr,e dctermin lioN, 
qulitative analy ee h v been made sullici nt to det rmin the nalll't 
of th calcareo roclu in two more ection1 in 1011them Iowa. 'l\t 
pr cncc of dolomite in a rock ia uaully charao&emod by a peoalilr 




le r nus 
o uppu 
rac 11,e know! Jgc of J wa 
ht ht. r to eay th t 1t 1, 
ow for d ! Tb elt mical 
n number, abd the point really de~rmm In 
ry far ap rt. Iu 1hi 6 Id very 111ucb r m JUI 
11 l,121 fi et d ep, bu been borfd at louM 
Pl a ant, llenry county, for the Iowa U pita! for the (n ane. 
Yery cnrnplel t of the borio h liberally been pre1ent d to she 
tat~ l 111r r i1y. Of the I hue anal11~J the follow1ng nine 
port 11 • corre pon 1n to tho depth indicated thu gMng IODU! 
6x d pornu in an admirable erti le etr n of the Iowa roekl, or 
tnorc ti n a thousand feet. 
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\'ERT(C'AL SECTfOS A'l' MT. PLEi.1.SA...'fl'. 
if co.ntA("TE!t OP c, .... ~n,,,m, I I'1'10.1 CoJ•lta. \ D~lmn-1· Inoolu I 0 
.,- H<Jl'l< = - " lie. bl,•. · llia1. 
rel~ 
1,;olri,ilPmJtfoffm ... ooe ........ I O_ij l 301)7 }fj_12 I ll!,41 -6i!ii 
200 \hJ?net1i1ui lhne~in-c........ 0.03 7'570 2~0 20.$.3 1,7d 
Sdl(I C,li,,,.rcouo dolomite ..•.. ··--1 1 .8 637 lUI 7D.116 :;22 
!llOC1dQUOOUJt tlolo,ltllhc ...• •a••--~ ..• , •.•...• ··•·•··· r:-_,.10 ·:t78 
:;o() C'A..lcarnom, dolomile , .. . , .. -1 2.1 2.9.1 fJ.2.i 8-J}t'!i 7.03 
ro11'.calc,,r..,,,. dolomilr . ...... •. 2.ll 11:i.a-t 27 2~ I r,u.141 L17 
711<1 Neuly pare dnlomh" • • • • • • 211.0 l. II.! SO lT 611 j"O •••••. 
llll<J':Searlypnredolomiu, .•••• •·1 ~-1 2~0 fl.140 znn ~118 
)O'J.~ JJ111,..,, .. l•n dnlomU<•. lnHni<e . ... . • . .. . . t!'J IJ9 U 2n o.o~ 
One thou.sand one hnudruil aml five feet were, by the Geoh,gi.ot, 
anpposed to correspond with the lludson shales which outcrop 
nea,r Dubuque. From 1\fount Pleasant to the direction of the out-
crop of the11e shales in northeutnrn Io"·a is nearly one hundred 
o.nd ten miles. Tbc vertic,l thickness of rock of one Lhousan,l one 
bumlrcd foet ~t :'-fount Plua,mnt thus corre~ponds to one hundred 
and ten mil"11 in " horizontal tlirection at right angles to the line of 
oul(!rop ;· or one m;Je in "' borizonrnl direction norlheru,t from Mount 
Pleasant corresponds to ten fe"t i.n the vertim,I d.irection o.t J\Iount 
Plllll!!ant. On II11ll'11 ~cologicnl 11111p of Iowa, the outcrop Qf the 
,lolomite (Lo Claire limestone) i~ ,·ury 11e:.rly sixty miles distnnt from 
Mount rica.ssm; accordirigly it might her~ he met at a ,1,·r,th of ~ix 
hunrlred fact. The above chclllie11l section of th b~ring ,ho\\, the 
dolomite tu bo at ae~ou bunJred an1I i,ightccn foot; so that wo may 
suppo&e t!Jo rocb to be very 1rnifor111 in their extent l,ulow the BUr• 
fscc. A very noteworthy oi~cumstance forms d,e r~gular iorrea.~e 
of tho ratio; the relative amount of dolomite is slowly incrca.,.ing 
from threo lrnndrod to ab: bumlred feet, enrrespomling to a slow 
incren~o in tho eurfoco rocks for n distance of thirty wiles. Now 
this is not tJbsen,.blo in tho Mi,i••ippi ~action; but in the Oc◄lar 
river section B eimilBr incr,,ase was notic~d. Ab'1lin, in 1110 hort 
dietl\llce of twelve mile~, bct11 een Rock L!lanil and Le Claire, tbe 
rock almost suddenly che-nges from puro limestone (calcite) to 1lulo-
mitc; then twel•o miles would cor,·Aspond at Mount Pleo.l!o.nt to one 
hun,lrcd liild twenty feet in depth; ~1111 it must bo a very striking 
coinoidcnce that my analyses 6nd at n depth or 1ix l111n1lred fcot 
only n ratio of two, and i,.b0ut ooo hundred o.nd twenty feet deeper 
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a llll.dden incrca.se of this ra.tio to tTl'nty si~. It may therefore be 
con•idercd as tolern.\,ly well proved by this chcmi....I scat10n tho.I tho 
r011k cOrrlIBJ!on,ling lo Ilall's au-enlle<l Le Clair~ limestone commences 
at Mollllt Pleall.&J:lt :,.t n dci,rh of very near ireven hllil.lred fett. 
This fiu:t ia of g;rca.t importance in reg...-,l lo the dip of t.bo eoal-
bruu-ing rocks of tho St11.w; a.nd for thL! reason l iuLend to llna.lyzo 
still more of the borU1ga of tl,e ,uteai11n Wtill nL ?ffount l'leo.sanr. 
In eoncluaiou, I would add, tbBt tl,o ex<1ess of mogneafo in my 
analysi• of the $"-wple Crow the depth of one tbo11,1rnd ninety-live 
fee,, corre•poml~ t,J the exec-.. of magnesia in Whitney's o.ralyais or 
the Dubuque d-Jlomite. 
O:i THE C0.11'0 mo:. r.\LU\TIO. Mill PROX.I !.\TE .\!''i.\L\.1 
1H' IO\\ \ ro.\L .. 
CIL\.PTEU III. 
The follo,ring two papers ha,·e appenrcd in the Amui,an ,T,mnial 
of ,lli,,ing, of • 'ew York, for 'ovcrober 30, D cember 2 , 1 G7 and 
January 4, 1 u . 
(. o.· rlllt OO)IPO ITIO.' ,. D VALIJATIO. or lo'Pi'.\ co.u.s. 
B fore cotcrin upon tho Rnalyses or the num<'rou mplcs or 
coal ubmittcrl to me by th date j nlogi I Dr. C. ,\, Whi~, I 
carefully ro i we,I th nnly of Prof. Whitney, recor,I ,I in Yo!. I. 
of the Geology of Iowa. 
Prof. Whitney 1,a ,Ir rminerl the prnx1ma con itucnt of ix-
teen mplcs of Iowa co 1, an,! re,luc J th nme to 21 :!0 r'; thnt • , 
while excluding th moi tur , b r tAins the h of the c al In W 
6oal atatement. 
Thinking thot the c()mlm•tible p~rt of ho co I alone can he con• 
aidetc<I the mineral, o that tho Ii a well a the moi tur 
ou l,t 10 be excludo,I acci,lcntal ud r ally injuriou con titu nu 
of th coal, I reduced the a.naly of Whitney to th corn~ustible 
l 00; the r nit of thi! te•lucti,m is gh·eu in a ilia •r m, lhe cale of 
which is 1 millimeter to ach p r c nl (or 100 = 100 = 1 d cimeter.) 
Th fixed part of tho comb11 tibl wo will C3ll c11rbon, tho volatil ,re 
term bitu,nen. The fi ur a.t tho lower line indicate the order in 
which th o analy ar rocor,led in the Geology of lowa, Vol. I., 
Par~ 1, pp. 891-415 (1 5 ). 
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print in 
th' publieati n i I mu the by I rung Lhc 
tabl fr m hi h tho di m 
l.rTT, 
.......... ·••·• .................. . . . . . .. . . .. . . . . ' . . .. . . . ..... . .. .......... .. ..... .... . 
,1.,.0 of all ....... 
········· ••·•··········· 
:::: .. :.::· .:::.:::::::\ ........ ····••· ..... .................... 
••·• .......... ······· ..... •·••···· ....... . 
················· ··• .. ·····················•· 
.... ~ . . 
,In to this varying 
the ca.rh n an,l bitu m 
o iu II the coal•, t littl fr m the 
rbon " } mba t,hl - JOO. 
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which 01 an i rt'pr ent ,I hy tl,e ra!gbt line A n in th~ dlogram, 
If, in I a,I f com1 ring 1111 tho coal of low , e limit our h 
to lb co Is of 11111 ono county, th uml rmity of the coml,u 111,I 
be ru 1 11ill 1n re apparent. 
•·· ... . 
·•·•·•. . . . ................. . 
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Tiu, do\'i11Liooa &0111 the melLD vn.l mll! nrll, o.cc,mling to 
No. lf. No. 13. :'.\<1. 1.f.. 
Whitney..................................... +2.60 +0.68 -:l.29 
Ri11rieha .................................... ..,-0.rG -0.!JO +1..12 
Or, attorJing to my reduction, the sevl!l"a.l e=ples differ hardly 
moro tl,,m the poijsible enors of the an11lyse.i. The propu com. 
pui•on or thc•P deviations w0 obtain by toking the auw or thnir 
squares ; then url! for Wl,itney's figures, 18.2!)66, for mino only 
lA.020, or fully thirteen fun~• loss ! A~corJing to Whitney's state-
ment thc~e threo SII.Dlplcs of coal from three different ]o.,aJitics in 
Webater county apperu- to dilfc.r by full.)' six per cont in tho mnoont 
nr bitumen ; aeoording to my reduction tJu,re ill only an extreme 
variation I)(' .one and one -bnl r per cent. 
It is tborefora mllllifest tl,a.t by throwmg out 110~ only the moi,t11re 
(tu \\1,itney bi>s done), tio., also tha ashes, BS accidental, then llrnse 
eo11l~, ,mnlywd bJ' Whitm,y, differ 11ot more in ,.,g,ml to the o,m-
po~iu,,n i.,f the aomhu•tible than the errors of 1he dilfereot a.nalytical 
detcrminotioo5 of lhe ,nme slllllple of coal : 
Of Illinois co11l1 =alp,,d by Whitney, we hnve 1he following: 
I -1-wn1T.=:-t.\•:--11-.'ii1~1unu-. ~ .-,-.,....,..,......, UJCality. lbhnmi'll._:_{\~- 1Jiluu11 n'7,\~b. 
J H1>ck hl•nt! . ...... ...... .... .... .... .n.oa ~ 1.1211 ·11.M 11.!ll 4 11." ~die, luw,r .......................... , ,111 Ii 1111-1 41 UII j JI 
~ J.1, >allo, upp•t.................... .. . .. 37119 1aat11 42 All Ill.II 
--'-------- loow ~li""72.w.::-: 
ll'biBh abo,v tho follo\\ ing de~ialions from th~ mean: 
.x ... 3. 
Wl1itnoy .................................... +1.83 







Dr. llluney, Chemid of tho Tilinois surrey, bas analyzed thirteen 
nu1ple~ of coal from :'!lercer county, nlinoi,, lfhicb fully confirm the 
uniforn1ity uf the combubtible fo, thn.L county, &)though the result, 
u st11t<•d by him, "ho,r nn npparen~ •aria.lion of 14 per cN1t (from 
19.2 to 33.ll) iu the amount of bitumen I) Ceo Illinois Report, 
181JG, Vol. I, p. 276.] 
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The sum i~, by my cale.u.lotion, redu~erl ta 0111, • ninth, the probetbl~ 
anor to one - third, of what; they ore for U!&uey'• •alut,; nml tlic 
uamrle No. 8. deviMing fully 10 from Rhm~y·e wea.n, ~how5 only a 
deviation of ll "cc,mling to my reJuclion. 
These o.xamplos arc deemed sullici1111t to pron th11.t even. o,er a. 
cousi<lcmble :i.rea we may consider i.h" rolllti'"e proportion ot c~rbon 
and bitumen in out ,Ycalern coals u co1111ant, 
'fhurehy the~c proximate o.naly•i• of coals ac-iuiro o ,,cw '11.J moro 
iu,p1-,rt1111t..\·11lue; for if tho combustible part iu tl,e coal,, oouipurcd 
"ith 01te 11no1hor, is of the sntne compositiou, ii. houtiug effect will 
nec.,,s .. rilv be the same for N111lll w~i •hi~ of combu5tiblt•: o,. in 
olh~r w,,,;I•. the ,·alue or tbes~ conl• will b~ propor1iu11al to !be per 
ceutago of tl,id combo1tible in tho raw ooal. 
Furthcnnore, the beating clfocl of t..-o ...-eights of ,lilfore1,t coala 
11·ill Le tbe me if bo h contain the aau1c omouril ~( 1hi~ OQluuu8t!• 
blc (suy 100); tho amount of moisturo 1111d n!bea, calculated f,ir 100 
co111L11otiblo nu,1 ndJe,l lo tbid will thereforu bo the caloric c•111ivalcnL 
of these coal➔, or represent such woighlJI uf th~ rAw conl n, wiU 
produce tho SD.me hentiog elfoot, namely tht or 100 puro comuus-
tibl~. 
Thu the C)O~l , numbers twelve nnd fourteen, from Webster 
Oounty, lmv11, contain rcspcctiv~ly 0.0 l\lld 73.-l uf oombust1blo ; 
heoco these fi,:11ree c&prcss tho valuu in centa of • weight of lht 
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00111 N1u11I to ont> dollar'• 1<Drtb of pure combustible: furtliermore, 
the amount of moia1ure ann ashc, is per 100 combu~tihle re~pee. 
tively 21.1 11ntl 3tl.3: benc;, the ca.Jorie l!quivalents nf 1hm;e cn11,ls 
wonld be 12-1.l •n•l 131i.3, thot is, it would rl"]nire 1 :!.J..1 pounds of 
the forwer 1111d 136.3 pounds of the latter, to produce n.~ much heat 
as 100 pountls or the pure comb~t1blo, free from lllih and moisture. 
This 1·~l1111tion or <1oob wo belie,.e as 11c0ur11tc a, nny othor cb,0• 
relical one in u.~I!; anJ it bu this adv.imago, thll1 it needs no e:ttra 
work beyond th11~ of the pro:riwllto llllJllysis, which for mnny 
reason , aught never to be omitted. 
To ,lireotly comp1m1 our valuation with th11t basctl upon the 
redueLion of leml, I may refer to the snen b11o•ire•l analyses of 
Au ·trian co11ls recor.Je,I in Jabrbuch der K. K. get1lcigischen Reich. 
sanstalt, Bil. X., flefi 3, Willn, 1 69. Jlero we find six a1111lyse! or 
coals from )lilialknvit.z, in MoraYia, by W. ;\frnzd,:, viz.: 
I.uh 1 ,v.1er leorubustlbte.l Leod r&d~- by I I C.,al l l!omho•tlblo. 
-ra.. .. 11.upper .. .. ........ lH 101 I f;,~ - --23119- 2.UIO-
J Il111k,lowcr ....... , ... 4U 106 0401 2><~ Rll17 
2n.n1< ................. ~G 11" I ' oa~2 2,1s 2111~ 
8 B•nk. . . . .. . . .• .. . .'!.l o · 1 0101 2ll. ll llll.27 
4 lhnk... .. ••........... 2 P I !l2 M•I ~ 2; ;ii 2 ,o 
~ Uonk .. .. .. • • • .. .. .. 11.~ 0 O>< Oll I~ e,.21 f!l.!d 
,,,.,, ............ .I ............ I ........ 127JBI 21,41 
T.bo dcvinLions from the mr:.n nrc, •~~nr1ling kl lho re,J.1ot!ous of 
~frazck, - 3.1'1 + 1.22 IJ.05 +I,3!! +o . .J;; +0,0i~ 
Iliurichs. -0.07 ·+0.70 -0.34 +o. o -0.77 -0.31 
Of w bich tho latter are all very much ,waller tha11 the• former. 
an,! hartlly ~orpll. the deviations b~tween clilfornnt rlct~rtninatioo~ 
of lhe same &ample. Prnctically, one hunilr ,I of Urn contliu$!i\,le 
mallor in any of the nbove coals rerluco,I Lhe aawe nruount uf lead 
(2fl.f, parle). 
Ir wo, tlmrof<>re, cnlculate the ~1\loric equivalent from the pfr 
ccntago ~r coml,u tiLle matter in tl,cr-c coal , n• -h•JWn nbovc, and 
divide tbi~ by the 011uivalen1 detemline,I Ly the lea,1-reiluctiQD, we 
onght lo get lho same <JUOti~nt always. [ find this rp10Lient to be 
reapeolh·ely 
12.fl3 12.!lti 12.75 12.97 12.68 12.ti3 
or which tho mean ia 12.H. 
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l)il•idiPg my eqoi-ralmLS of theu coal!, or retpe.:1i,elr 
122.G tu6.3 J0i.2 1U6 . .i 10{,.5 1n; .. 1 
l>y this 'lnotfont 12. H wo nught to obLAin Lhc ,awe e,1u.inltnt ~ 
directly tlctermineu by Mruek; we 611.! ili ~q11ival~nts: 
!orw:nvm CAI.C'm._,nm. Dif't£.JUan-.. 
l n,nk~opr,cr., ..•..... ········111.-t -!1.7:! -(1.1,i,; 
J Jhnk, lower ..••....•••..••.. , .2 .St + 0 14 
211.t,nk ................. , .. ... ,I .JI tO.IJJ 
3 llu,l.:.. . .. . . .. .. . .. • • • • . .. • .. .2 .:l:\ + 0.15 
4 J11n1k ........ , ... • • , ...... · .. ' i<,t fl.~., -·0.13 
6 ll•nk .. ~ :.:.:.:,_ • • -• • • • . • I • .r, ',<(3 --".OT 
h thus app~BJ'S that Lhu exlrn reduction ,lettrminnliou .,£ Mruek 
wu ~uperOuou.l, for tlie eomp&riijoo or thG v&111,: of tht111 ,~0,1~ i 
(or my c1111ivo.l.cut i:al=bte,1 from hi• protiwate analy11is folly :..ir,e3 
,rnh the equin.leot ilirectly tleterminuil by him. 
Tlic preceding ii determined snflieient to ,r1unot lhe folloring 
deoluctions: 
1. 'l'be 11.ihl's as well a~ the moi,turc of con,la 11,ro to be con-
aiJtreJ 11., impurities., the combu11tiblc p~rt liciog the r~Jil mineral 
specie11. 
~- '!'his coanbustiblc pari of our W dstem co~ls i~ 1·ory uni furm in 
compo. itiDn, even for con~i<lorl\blo p11rt1 of the coal • ftclil. 
I!. For s110h portinus of the coal ficl•I tho nlua of ILe coal i1 
me• urc,I by the per ceot•g• of combu1lihll•, an,I 
4. Tho co.Iorio equh·al~nt, that is, the number of pvuud.l of coal 
h.,~inl( die samo beating effect <LB I 00 of ,h~ puro combu tilile, is 
obLlined by the proportion 
E,1oiv11lcot : IOU = 100 : value. 
Or by ,liviiling the ,alue in~ 10,000. 
Haviu~ complot..-d an extensive aerie$ ,,£ analyaH Qf coal• fr9m 
Iowa conducted accoriling to a uniform meth'ld, tho rMult of a 
.' · · I · the po.i tlon to add to th i, 1pcc1al series or expcnrueuu, am m . 
1101ice, that not only the general uniformity over con111lcrablo nre111 
ia confirmed, but the change in tbia c,unpo!itiQn in tho 111ri.,u1 parte 
of tho coal • fidd seems to load to aLill more general ro,11Llt.1. 
ThU! by compui»g tho Iowa. ooalt ,riLh those of Illinois, analped 
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by l'mr. Ill1>ne_v. I fim], aft,.r reducing tb ..... c l11ttcr o.n;ily~e~. thaL in 
th~ lllin,iis cu.J -1io"1 tbu per c"ntage of bi tnmcn appcara t<l llltl'1lQi, 
w~i,lwarJ. For I Hnd, as meo.n,, for 
;r,,:u-. _in· I = ~-- l-1)(:J.t,:-n~ ----=-- - = 1· J'Y-0.fJ-.::;-. 
.\a.'"ii:Al.'llw&-.;.. orrt'Hlt!'IJ 
---• - ,l;,uo,!ycoun.ty •. tfil1~0~ ....•.•. ~ ..•.•• •. -.. . .. .. . -:.! 82 · " lL ~"116 C'(JllDlr, U:1nniA. ............. - •••••.•••• '. . • • a.:t 
3 )1,,.h•l1 couo1y, llllnub ... . " . • . · • •• ..•. , . . . • . . !tl 
!11 ll"~tr•C anJ ll!!~ci,nnll,·•. l!llnn•.:.:.:.· • ·••·•• .. • .•• ~q 
'l'ho~e ,1uiilys~a, nil euoute,l by l'rof. Blaney, may be cou,itlered 
cowpnrnl,le. o ulio Lbe following nnitlyses or Prof. Whitney, given 
nba,e. 
ND, :l, 11 4 ..••........ lHinl"liJ , ...•.•• . ... 'fran l:.?. fH·r -cenl hltnrne.o. 
TlJa 0111et 13 ......... , ll'lw,1 .•••.••• . •..•• ;\feu.n H fH·r r.t:nt l.iltumen. 
Fr<uu 1oy nwu 11nnly~e~, rcconlc,l in Chapter I, ~cctinn 4, ii 
orpcor• that wcstwlll"d i11 lhl, Jo11n co~l- fiel,l, tho nmo1111t nf bitumen 
again ,l,•cren~eR (,bout 4 per c~nt.) 
A• lur M tLe facts in Ngnr,l to !his very impn~tant ljUe&tion are 
known, it srcm~ thM Iii, grr,,1,./ a,,,ow,t of /,ilumrn i~ fou11i{ ;,. /hlll 
pnrl •f 111, conl -fi,·lJ 11, ur ti,, enuru of tl,r ,1ti,si11rippi, a11d 111/1( ~i.o 
011 1/11· whufo {},., amo1111I ef Uillmm i,, gr,·al>r for},,.,,.,, ,:,w /ha11 for 
Jllinou co,1l1. (Seo Am.-n',i111 Joumul of J/i,.i11g, Feb. I, l!!tiS.) 
U. ON TLIB PROXIllAIE ANAl,\"Sld (11' COAL,. 
Co11l ia not a simple chemical couil,in11tion, exprc-aible by a. eh~m-
iclll funoulu; bot it is th• fical re~i,lm1m of vegi,!able w,,tlllr baving 
been r,po•ed to n lo,,g - conti11u.c,l nud c,:,wplu pruc,,as uf o,ldition 
lllld sulnro.ctinn. ~\n clement.,ry analysis will thcrefnri• uot teach 
u• much in ri,gard to th.~ 11:ilure of the c<uubustible ; for \I ho ,.,,ul,1 
duro Ln make auy eoucluiou ouncernir,g tlie prculiur combio111io11 ~r 
tl,e ~1~mc111s 1hu~ dctenni111,d 1 El',m the heating elrecl cnloulllted 
from tlti" ~lcnrnutnry anolyei~ i~ not more trustworthy tha11 tho val-
u.atiou J,y the reduction of le~,!. 
Tlm pruximnt-0 aouJyait1, 011 tho cootnry, enables ua to learn some-
thh,g in rrganl to I.he real n».ture of tho fuel. 1rhe moi•t11ro 111d 
tho a8lies arc both not only ,liluenLa of the foci, but in themselves 
obolllde" to tl,o cffoc1iveno,,s of tho eamo; the vnpnriauti<tll of the 
moiatw-c cause! a serious fou of hca.t, while the ash<!S, by hindering 
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a comvl~le e11mb11stirn, no•l by the b~t lbcy conl&ill "hen drol'I ,d 
,brongh the gnite, ~anatilule 1rnoth~r lo~s. Dy rur1licm1r,rc ,!cttr• 
minuig the total 11.moont of rnl~tifo matter, 1'<e le•m hotb l.l,o pu 
cent"gr of cok" iu thij fuel, and the •mount of c11rhon (liud com-
\,ueliM~) nnd bitu,ncn trnlatilo eombuEtilclc mallrr). Altho11,;h 
n.-i1J,.r of tbc~e two prouuets oan be con,i,lere 1 M siinl'lu ch~m,c,,I 
oompoun,1•, it is ncrerthclcss of thn utmo,~ 1,ructioitl ;1u1,onancc t<l 
\;,n"" lh<•~e two qunn1i1ie1, becr111'" of the 1!r~•t 11opo1l•t1•" ol coke 
an•l gas in 1l1e ort,. The yitlJ in gff, of a fu~I i. no ,\m1bt 1.ne1uured 
by the p,•r ce111Ag~ of bilom~n. nt lnflt for eonls rrom 1ho nmo 
hN•in -cm,ls wh:ch tl1erefore m•y L~ hllJ'IJIO&ed lo bu,c paue-<1 
through nearly the !ame cLemical hislory. 
ln tnl.ini,r ch11Tge of the chc1niCJ1l lnbor:i of th~ 11colo!i~nl ,'.,irn,y 
of J.,1111, 111",\ 1,1r,.,,e ,loubt i"t rcgArll ro lh" rnhrn nf tht! pro~lmnte 
analysis of conl11. Nll inVejtlgalion 11~ to i1a rc11,~oy, nor 11, lo 1l,~ 
h• 1 mctbo•I of co111luc1ing lhe work, l,n,l co111u to my kMwle,Jgc. 
The &urol'ca.11 ulwmi11s acem nlmoat ••itclusirdy I<> rely •>n lhe 
ek,,n~u13 ry amdysir, "hilc in tb~ gn•;it !J11vernme11t ,urveys al thle 
enonl ry th~ pro:c:imllle nus.lyai~ . etms 10 have t,ren alrn•;•t oa e~~lu-
, I 1· ·' ]fa• whilo tho formM m~y r~adilv Le turoed mlo 
11 ve v i•rnc 1 '""" • • 
•l'Pr:,xinrnte ,Ietcrmfootious of tha bearir,i; e!To·ds or du• fuel, I.he 
latter hrne, to m.r knowl,Jge, neHr J,c~n ,m,J for m11cb J>UI'(''"~", uor 
,.-118 it nl all B(lparent tLat du,; ever coul,l \ie 1!1u• mi.do u•eful. 
In regnr<l to tl,., firit eon,litiou of nil 'l""'ntitntive .Jetrr111i11olio11s, 
th3l of ,,j,•in" con tent results for tl,e i!IWIO 8ub4tAncc, lmL fr"l'I 
ob,rnali:n! :ere acceesih\e, ,mJ th""" mther iMrca~erl my 6r1t 
distn,st. 'thus \)"hitncy nowl,er.,, in bi., r<'porl on the cnul, of io!lfll, 
• 1 f I • ,, 01 I Pt I) pj.,.,. any ,lotn whnl,.ver 11, "··~•rd (' H'O O•l'y f) O\'f g,, • ' .. ' C, l 
to thi "mo•L important •1uestlon, although I,~ •l~•olel " '"ry ugo 
nee to the eubject. Only the fin11I r,•11\1, •re _rivi·u; hut ,-1,etl,cr 
:~ imlh-idunl rlcterminM1011& deviate<! much or httlo from the nmc, 
cun llOL be sec<"rtaioed; or, in other w11rcl•, tlie Mg1er of ",~~,racy o: 
rdinbilitr or Ina •·cport.edre~oltt! i, altogclh•r w,knlo•ln, /1t~I•".' 
r I l 1 • V ~• Til.lncv on the Cl'•t~ of rtlinols (I ltfi ogy 11 .,no1•, o r. · •tn~s · • • ,)tooo of the 
y ol, 1, 1811G, P· 26S--27'1) insi@lll or, the 1-,<reat corre!pOH ,_ 
. ., , circumauinec!, but only w 
111nNmt of bitumen vola\11h1e .. to v&rymg 
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general tenns : no e:qitrimonto.J. data being lirou;;hL forward. Fortu. 
n tcly, tLi• chcmie~ givllll for r.,ur s:,mpleJ nr co,.1 r.lrn Jirect re~nlt of 
w·o detorwioations (s;e~ p. 275); bu~ tl,e ,litTo:r,mcea between r.li1:sa 
lll'o determiu1>t1ons 011 the nm• oample arc re,,pectively: 
3.0J 1.50 1.3:.l 0.07 
por cent, the menu of which is 1..J , or very nea.rly ooe Md n half 
per c~ol. '!'his rcioult ccr111i11ly was not calculated to i11di11,• me 
f~,·ornbly to the Jir<ntimllle nnalysis of coalP. 
On tho o\h~r huml, tho u~uHI nppliclltioru of coul dc1u~ud such 
anoly,i8, aurl my rc,Iu~tiou of the analysis of Whitn~y 1111,l Ulaoey 
pro,·o~, by tho rc~ult~ obtaine,1, thnt the d~tor,ninutions mu1t be moro 
r~liuhlo tl1u11 tho aho1•e 6gur<•8 11ould inilicnll.', 
lt tlm~ became 11e~u1-,Ary for rn~, bcforo making 11ny prosiwate 
annly&I of tho ruany ,ompl~• of fown 00111, pul into my huwh by tho 
St11to Hrofogist, l>r. C. A. White, lo make 11 rntber c1teosi1·0 anJ 
thorough seurch into the rneth0<J 1tbclf, in orJcr to stu,ly i1a encl 
.-alue. Binet I, in tb~se tlelcrminatiuu~ acoorJing to the ,·orir,! 
circuml!t&DCl'll for tho ,;,une sa.mple of coal, ob1ainc1I vnlutl■ ranging 
from -ll.77 to 57.IH per cent fr,r tho 11mount of volatile mnttijr, it 
seemff not only 1h11L such invcstig111ion "us sufficiently Cll.llc<I for, but 
O\'Nl lhot it ~hnw, th~ pr<'lximnte ,malysis to b,• wortLleij~: u ,11ria1ion 
of 15.5.f, or rather lG per cent for tho snmc sumple, 0 eems to co11,forun 
the wctliod admitting of •uoh results. 
Iu tho dclcrminali1,1n of ma~netia, a.~ large Vllria\ious could be 
ohtaincd by expo,;ing the cry,r...lizml dnul,le phospbato to varied 
couditiona; nnd ye( thi~ d..tcrmion.tiou, l'ropcrly ~xccutcJ, i, one of 
tbe most accunill1 knnwu in 110:ily,i,. 
It i ca i!y seen 1l1at the folio,.. i11g element..• will mn,Jiry the result 
of tho amount of vollitilo mailer Jrh·eu oil' from u aawplo of ~o•I 
conLaiuc,l in a coverod platinum cruQible: weight of C<>lll and of 
crnc\~lc ; dogree nr,d duration uf heat; con<ii1ioo of coal. I Lop@ to 
show that this delt·rutination, notwitbstaooliog oil tbese el~mcnts, 
a<lmlti of on accnnwy of 0110 • :cnlh of o per cent, equal la thot of 
weighing n 1,'l'umme ~net lo the milligrnmme. 
Tlw nm pie oi con I n,e,i f,ir tlii~ purpo~o w11 not selected, but l.nk.tiD 
at rawl~w. h waa hwelled No. :150, aud it from the liottow of 
m:rorrr OP ciT .1. n: or..c,1.0015T 
Robalo 11wl Fi hcr's ll&ul:, which b1111l,; is tho to ix fe L Lhick, scnn 
nu,e wc•t of tLo town of Polin, in :llnrion ,·uuntj, fowu. Frow tl.io 
P!!ll'le a ,·cry puro piece, free from any vi ible &1!mhturo of dtl,u 
GJl'~um or pyrito~, W1'$ telecte,L Ily me n or ".!.7UU eoal, ii, CC'arso 
fragments oi ab,_,ut l • lll cul,ic cc111imcnter aml I\ 60-grawruo thul.:, 
tho ,pccilic gr.,.vity ~r t\111 c,,irJ ll"U found to bo 1.82-. 
A. i•J;I&IL\IL";.\Tf<lN CIF TIIC VOl,ATIL!: l~nr.a. 
s01:11cr; uF llRAT.-A c,Jmmon Buuacu burner 11'11.!! u•c•l (rc,I l10M\ 
an,l al&o n g11s \iurntr whit ~is jetll, surmo11nte,l ~yo Ftonclt •~uJJltl 
,,,!i,idri,1.,~ {" hit.i he:Lt), c~re l>eu,g uiken 10 h•'p 1110 go,• cock 1!1 
the eiunc po!itiou Ly means .,f nn arm oi lcn inclie~ i11 l~ngth. Tb,~ ij 
tlt!J sources of he:lt we will tlchoto respectively ·· ll il/' awl" nt t." 
'fh~ time wrui 11 u:1lly UJeaimro,I by u\Clm or a 1u11lll · 1111:l • i;lau, 
ru ning exntlly dire nn,l Oil(.'• hslf minutes: thi ,lunition we wl\l 
denuw bv I. '11,u, lllll m~~o• th 1\ ti, cruciblo ns ex1,osc,\ I<> the 
con tnnt • llllmO oC tho llun cu Lurncr ,luring tbrec ,u,d on • h~lf 
m!llutes. 
!l,'TL\:E:! ~£ Ol' 1.1L.l~'11Tl." OP CIHL, 
t. Coal pulvenzc,l, not d1-ie-.l; beat: BUI; coole,I 1.11,l weighc,l 
lhco blatil, ! : then weigheJ ag~in.• 
\'r,1,.,tn.w 
;;1,;.,~,':... I wf.111UT~ ' l'~U rr .. ,J 
u ~·' - I l!i.:! u -I 5_;_;,;o~-· . 4-S.2·1 -1.l· 
n l,!t}(J 40.68 fO.~IJ 10.2 
e 1.147 I 4!1.87 +llA~ I t.!l () I ] .11a1 . __ ._1·_,._5 _ 1 __ ... _o_.4_1 _ , __ t•_.1_ 
Me»u ............... l •I!! ;I, ................................. . 
2 Goal iu •mllll frai;meut1; beat ns in 1. 
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For the s~me heat, the amount vol111ilizc1l is the greater, th" •m:iller 
the mMs heated; whether tho con) is in amn.ll fragmi>nls or rml,cr. 
ized hardly makes nny dilferenoc; but since the bitumen p!ll!tle<l oll 
more regularly when lhe con! 'll"llS pnlvcrizeil, while, when in frag• 
moots, slight exph,sions sometimes oecrrrrcu, the coal should be pul. 
verized for tho dctcrm.ino.tion of the bitumen. 
S. Coe.I, pulverized, bct\'l"oen 1 a.nil 2 gro.mmes; hent a.a nbove, 










I vor ... \1'JI ... R. I nE"-unu~. I cnrcmu:. 'PJID CJ-;NT'. 
- <!!I.~ - -0.19 ---1~.2 
49,87 +0.10 11.6 
4!l.85 +o.os 9.4 
giving, ll.!I probable error of n. single rlctm-minntion, only o_, 108 per 
oent, or only 1 miiligmmmo for 1 gramme of coal. This ,., Mt 
greater than that of the weighing itself, in which fractions of n 
milligramme were usu.a.lly neglected. 
4. Cool, ,,akurizcd (llflw portion), aml between 1-2 gramme,. 
lleut: DIii; irumu,li&tely thoreufter Dias~ I, wit bout cooling. 
A.nother determination was mo.Jo (o'): bat on account of side-
dralt while o,cr BB the crucible c,iolc,1 sc,·ernl tiwes ; corre6po11d-
ingly the result de,-iateJ mncb, being only t9.10. 
llrom 8 nnJ 4 1ro conchufo, 11,at if th~ s11b:;rn11cc taken is from 1 
to 2 grnmmes, the result w·ill be constant for tho sn.me mode of 
boo.ting. 
IUlPORl' (JF ~"TATE GEOLOGIST. 
6, Cr,lll, fr11,gmcnts; heat. Illll: not cr,ol<'d; Blast 1, 
.~;g:;r,._ I WEIGIJT. 
I 
l.Ml-









-U.!10 1· I 1.0:io i 
;\Ien.n .................... l 47.i3 ! ........................ . 
with the proboble ,,,.,.or of ono singln ilet-0rmiaMinn O.~li. 
Comparing this wilh 4 (same h~1>ting) it apJ>eare that about S por 
cent less ,·~]11.tifucd by previous drying, and aL,o !bat the nocnrocy 
of noc Jctermina.tiou is fQur times le~& thnn wh<'n tbc cool is iguile,l 
witliuut previous drJ iog. In th& nrt, tho 00111 is not nrtilfoiu.lly ,Irie<l 
beforn coking. For all of tl1cse rc"1!ooa rho amo1tnt of vol~lil" 
melter j,. be~t delermined on un,lr!c,l coal. 
(). In. gi,ocral, I founil, wi mer.ms, 
4 ,lrierl ,roals gave •l7.ll7 per cent volatile, 
10 ut1,lric,l coals gave .1[1.87 per ceut 1·olatilc, 
confirming the above. 
INl'LtrE?it::E OF OO'JI.P.iO AFTRR TUB lll!!ITIO, 0\'&11 Tift IIL"N~E'.'I 
ut'IISJ:11, Mi'D DF.:F<JaB TUR J(l!l'IT!O!I' onm Till! Dl,ASl'· fl.A.Ill'.. 






W-t:hil.JT, I ~;:~"-~'~. I, LH:lUTl11N, 







M~11n ....•...............• 1 -Hl.03 ......... .,. , ... ,. .. . 
which compnre,I 11 ith the corre•pon•ling c11 ~ II, gil-ing tho roean 
10.77 and m11x-imam dovintioo O.l!l, shows thnt 1,y tbe iotmordlale 
cooling about ,f per cent more is volatiliz1'<1. This prQb&b!y ia 1luo 
to the fact th11L the crueihlo upon CQoJing is filled 1rith n.tmoipbtrlc 
llir, which, upon reoe\'l"ed ignition, must buro • correapo11ding amount 
of the cool. 
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mFLUENCll (IP 11Bl'IU11:D nr;.ur.w, TllB OIIUCJ:IILB DJID;(I AFTER EAllll 
IIDHTIOli COOi.LO ANO WEIG UEl). 
8, (!,;,il=r= 1.628 in crucible 19.2 was dried, then i_gn!t<ltl, 
(BBi) and lost 41.77 per C£nt. B~ing igniteJ ngain in tho ,;amo 
w1>y, it lost 2.7G par eeat, or, in :,,ll, 4-l.i8. Doing successil·ely 
ignited 7 limos, BB, 011ch time for G mionl;es, tno total loss wu 
52.lJ!I, or, on tho average for encb of these 6- mi note BB ignition■, 
1.12] two i,f tbe detorminntiona nearest dru nVc1'11gc were 1.00 per 
cent). 
Hereafter the snmc Willi ii timoo for 3} mloutc,i e:s:posed to th0 
blo.~t; Lhe vol11tile p11.SSe,l off !llllOIIDtod to 57.31, giving for each llf 
thru!e l11St ignitfous I.be a.verege lo.sa oC 0,!18 plfl' oont. 
It now bad been ignit,1(1 1-l times, each time ha.ving been cooled 
nnd 11~ighed; 11.nd wo hu.ve 14 ig.uitiuna, 5i.31 vols.tile: l&l lgnition 
-~1. 77 voltulle; hen~<J rivcrugo for cnoh of tho 13 ignition~ 1.IU5 
or 1.2 pru- cent. 
Thii, sorfos of expi!riml!nts 1!hows thn.t it is impos.ihle to heat eoal 
until no further lo81i is sn.slnincd; for it iB nppnrent tha.t cacl, beating 
(11ftr.r oow11ldo oooliug) produce,, 011 tlie o.vcrag~, rnoru thno the 
od,litfonul VQl11tiznlio11 of l. On 1 gramme co3I taken, 1 per 011nt 
0111'bt>11 bur11L rc11ulres 11bouL 80 milligrammee or 20 cubic ccntlmclnl'II 
of oxygen. We may tb!il"~foro comidur these &uce,-sie& ~two t e,111al 
lo!!i!cs due to o. renl comhostiou. 
OiJ'LDl'.JiCH OP l'IIOTIIACTEO UE.IT~<l, 
D. Coal, puh•eri,eJ, nae dried i heitt, ahuys Jim Illl I, nod then 
imml•tliotely, withuut cooling, trnnsforrcd to blast - lamp. 
=-
!<n. I ,~1.touT. HL.A"-r, I vor.l'flL&. 11,ua•11i;ttt:."-<.C lllYltJ.IJC.'tifS ' · nm N.LNVT& a'+.,n'l c·-1.11c-•an-} ---:.i·-mmT60.72-l 0.;,·7 l t.J.lll 
v O " 61.20 1.04 0.35 
b' 1 !J ,, 112.33 I 1.05 O.U5 
d' 12 " 54.28 2.03 O.lli 
k' 30 " __ r,~ ~--
Dy compnring each witli tho first ttlean, we ob111in for e:i.cli minute• 
blut &rL~r tho first 8, respectively. 
0.24 0.88 0.27 0.20 
,bowing IC!!s diO'mence than the 11b11vo. 
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The volatiliz.:i.tlon, nftel' the tlire<! li.r11t minulfl. bl~•t, is th~r•forc 
incu:,,;ng ! to :: per eent for six miuuu•, and th~n very 11lo111ly 
decreasing !Q lll.,oot ¼ I'"' cni rJr ball' :111 hour. At this mto 1be 
loos i• 12 rrar hoar. 
It ls appnr.:-r,t t haL this lo,s i, lesa Lb.n wbeu cooled in the iot.M--
vw, Ina it y,rovu thnt a &ligbt clllTt'nt of n.lr mnst get 11.t th~ co~I in 
the cc. ,·ere,] crncible. 
At 11.ny rnw it is demr,01tt1lt~d, tL.a! tho rulo "hioh I~ enmclimes 
giv(m, tu hell! until 110 forthcr loSJ! is emtainod, dtm,mils Pll i111posi!l-
bili ty. 
rnFLUF;.'iCl! or UlE DEGRO OJ' IIH.\T. 
1 O. roal, 1mh·eri~d, nut dric,l; AMI, DBI; ®olcJ n.nd weighed ; 





~Iran .......... 47.66 













obowing that I.he higher lcmpcruturc givca the wost nccuntn r011alt1. 
ILt.J!l"I.T. 
Fn,rn tMs investigAtinn we ~oncludo: 
'1'!1t total r,,,lutil~ mu(l,•r of ~0111 i• Jcltrmined u•ill, 11cr11racv ll mgr. 
011 1 ti•• conl) l,9 /11/ci"g 1 fo 2 pr,111w1a of ,mJri<'d 71111,,,ri:e,l C(>fl/, 
h1!!1/i'119 it for ::I! minllfl!'II orcr a /Ju114e11 Imme-, (l,rlglil rt,l h,,,/) an,1 
th.en iw11<1lin1.tl.V, 1ri//;911( cooling, fur 11,t 1am, !c1111II, of lim,· 011rr " 
hla,t ga1-litmp (111/ii/4 Mlll.) 
fl. 1.IET&lllll!'iA'l"ll,N Ol' 'flit: )IU!5Tt;ll£. 
A tlat- bottouwl iron pan, or 20 eentim~lcrs in diam~it,r, waa lilhid 
evenly lo the ,tcpth of I½ ceJltimNere, witli sand, and lhe l•Ll~r,.... 
c,ll·ercd with 11 C<>('pcr plot,•, oo whidt tho wo.tc:h • gllllll ~ontainlog 
tl,c oval wue placed. A thermometer (l!Cllle tu 370¢0,) ,,..,, by me&n■ 
of u rnlib r Btopper, inserted in an iroll arm or lho tripod supporting 
11,o iron pan, ar,,1 held with ita bulb about half & ccnlimelur 11bove 
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tho cor1pcr pla,tc. Hy mc:i.ns of a Ilonsen burner it ,raa found 1·ery 
easy t.o keop the tliermowctcr [ierfectly comltllnt at 11:r=·c. This 
app,.l'lUns I consitlot n goo,l 1uhij\llute for Fre,enius' iron plate. 
Tho coul to be dried wru. finely pol-rnrizcd, direct cxperimcrua 
haviug 0011vinccJ. mo tlat the application of Crngm,mts wu.s not only 
very much slower. bot also erroueons, 011 aecoont or the peculiar 
property of bituminous coal truatci.l of beloi,-. 
In or,ler to show t.h~ aceumcy of this mclhotl, I transcribe the fol-
lowing axampl<li! from my joul'nahl: 
-No. of j \V..Jghl of : Time. I P ••-L-"01''~:;~lioa from ,• lloon. 
,x,nL I portion. I ~. •= -'l""u. 
3\10 e !W61 I hour. ·t:i 'S -O.oiH ~ . 4,802 
8011 f 0.\119 1 boor. .J..8!l0 +o.004 4,8fl:! 
8'il!l e 0.9111 2} Jioura. .J..l(l +0.01 4.15 
3!l0 f 0.tllil 2! holl.l'll. -1.14 -0.01 4.15-
330 e J .'151 l hour. 8..:!0 +0.07 $.HI 
339 f 0.075 l hour. 8.12 -0.07 8.19 
33!! a 1.452 3 hours. 7.ltl +o.n 8.19 
330 £ O.l:175 3 luo_rs. tl.83 -0.lll 8.19 
338 o 1A1ii 1 hour. 3.852 -0.02[1 :t881 
338 r o.~o;; 1 hour. I.I.fill +n.oau :l _·,n 
338 e 1.415 2t hours. 3.287 +n.123 :i.1,14 
888 f U.805 2} hours. 8.0l!l -0.122 a.rn4 
888 o I 1.Jl/'J 5! hours. 2.722 +0.088 2,631 
338 f 0.811~ _ 5l hQt1r!:,__2,5Hi -0.0S-l 2,ti~i4 
Thcu rcsults-1> fuw taken from nmoni; .n. great uuu,ber of deter, 
m.icaliuoa-show that the !<Jss (cnllml moi,tun') ilecren;i•s regulnrly 
11ftcr the ll.rst hour of drying, that is lo say, wbilo the cu11I lo>,cs in 
weight during the ilN!t honr, it e1ca1l1ly i;•ins in ..-eight th~reiuter. 
ft appears furthonnore, tlmt tho aceuri,~y of a iletcnuiuation, Olt• 
pr~ssod iu Ibo emallnues of tho d,wintio11s from the mean, i• grcatedl 
nt lho ~ml of tl,o lint hnur r,,f drying, lc119t 11ft~r About three hours 
<>f ,lrylng, nnd tl,ereafter iuorca~ea nguin ns e:<pre!'J!cJ in the ,limi• 
nuti«n of tlio devi11tions after five and 0110-balf honrs ,lrying iu coal 
No. 338. 
011 aueoun~ ~r the5~ pe(IU)iar properties of our bilumi11ous coal, 1 
put down wi moi!turc tho loss in weigbt of the 6ucly-pulvrriztd toal 
lift.tr' Olle hour's drying al a tcropenturu between 106° antl LI0°O. 
REl'OP.T OF oTATE GEOLOGb"l'. 
C. O:>i TllE 5LflW OXU>lTlO!i OF ~OAL. 
Thi• increase in weigbt nl'tcr the lint ho!ll''s ,lrylng I bnc fo1rn,l 
m ,,U J,,..-a cool investib'llteJ as yet. I have alt0 fouml it to oetur iu 
a 8'lmp1e r,f c03l (steinkol,le) from Ileu1hcn. Silesin, wl,ieh sh,,w~,I a 
hi!• ,,f 3.,:z per ceut at tho doae nf one hour, ,.n,l in four further 
h~urs• dryin~ ,;ain•tl ngnln 0.-1'! ptr cent; also in cont.cl e,,,,1 frt,m 
Wig:i.n. Englan,1. wltich •:;ined O.l:! prr cent. 111TM llOt noticoii in 
brown co&[ fr.,111 Uilin, Ilohamia. nor in 1,rnwn eonl from .\.rbe<an. 
U,hemm, nor in bitUJn\nc•us vrood from i,lalzhau•cn, Ocnn1Wy, nor in 
pe:tt from lrel:uul, uor in snllu-ncite from l'enn~tlV1>oia. I am tbere-
fo.re incline,l to be.lie•• this to be II jlropurry peculii\r to piL-coal 
(steiuk bl•)· 
On pa.::~ 401 of \'ol. I. l'. l. or 1ho [own ficology, l'ror. WhitLLey 
re'llark.s: '' A rtmal'kn.t.lc fact, in cN,r.ectfon 'll"ith Ilic detllrmiWLtiou 
r,r tho m1tcr pl'Ci•·ut in die •1,eeim.,ns ,,r conl h~g beeu no\ioc,l. lu 
uumcrous instane11s.. :irtcr th~ 1>0.mpl~, iu tlrn form <•f n coM•n p<Jwder, 
L;i,l been ~,ie,l for muvernl bon.n; in tho ~,ir l,11:.b, o.t "' tem1,eratur<1 11 
litt:t ahoYO that of boilin0 ,rater, during I\Wch dm~ it ha,l 1mulo41!,r 
J., t weight nutil nil 1h11 water seemed to hare been c.tpdleJ, on con-
tiuui11g tho ~pura•iou for tiOIII~ tim~ l nter K ,light incrro. "or wci~l1t 
1rnulol he~nruo I ere 1>tible. u1,l tho can! woulol co111i11LJ0 tu gro'Pi In"' vier 
,mLil 11_ga1u uf eHral tcutha of:> prr ce1,i of the ,,rigin:il wuight ho,! 
!,eon mn~e. Tb 11ppc3rs I~ Le ,:,wing lo tho ~\ow oxhlalfon 11f the 
ul1,lmr which aU these coo.I, cvntaio in n finely uiriile,l 6tMe, dis-
aewh,atc,l rn in,icilib poniclee thrwgh th wn.a, nml, rwrlmps, 
partly in comlnontiou with iron." 
It j3 e~~dcM 1hat .l'rof. Whitney f111l<•l to di cover tl,i~ prop,•rty 
a$ n gc,wral on1·, hccan o he bad tho cual in counc fragrnenla. Th~ 
want of corroBpondeucr In th~ rt5ull8 of ddcrmiuntions of rnoi !tur~ 
1n the Htuo i;umrk, urio,I at the same ti rue, hut uf t1ifl"erc11t weights, 
maiio ,au apply tlie con! ill the form or po, ~ur. '!'hereby tL,1 tnrnl11g 
p~i11\ was rco.l11ce,I frum "scveral hours" to lc~s than uno hour; tlio 
·• numll~Us inst.aMes" nxlcwlad to all samples lnvc!lig~ted; the 
,. eligl,t incr a e of euvcrnl truth of 0110 per ctut" bccawu .. rwu 
t o awl 01 en fc,ur per ce11t ! [u tea,! i;f uumcrout cxcc'jltiuus wv 
now w,~o,• re,! 11 gc!Jcral lei;. 
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Wo b~vc faik<l, M yet, to notke any "iulphur ,. !li~~min.o.tcd 
tlrrough the fo,ra emu ; whl\t populn,.ly Is cnllc•l sulphur is p,ritea. 
Prof. l\1,itney hull given M proof of the eri,tencc of r~nl "anlr1h11r" 
in tl,e coal. It is therefore 1U1Sotisfactory to ll!!cribc thi property 
of the bitumino,n coale to such" ,ulphor." 
Pyrite a might welt be the C&U9C of tl,ia phenomenon ; Urn red 
n.she• obtaine,l in many cs es (iu Yan Doren County, lown, irmiria-
bly from tho upr~• part of tl1c coal - bank), m:iy '1"ell be n,oril,c,l to 
pyrit~a ilis,eminMNl tl1rough tho con\ in invisible particle;. !:! 
FcB, will gh·e F<',O,. +4.::30,, 1,y cx:1ctly doubling their weight. 
In or,lor to ;foGi•le the r1uestion, I •elect tho following re~ultg from 
my anuly~ea: 
Top• c~11l. Number of 1nmplc$, 
Time of drying, 
Jl,fonn gain per cent, 
Bollom coul. Xo. of 1>ample,. 
'l'imu of drying, 
Go.in, per cent, 
,lhcm of ab11rr. No. ,.,f snmrlcs, 

















Ga.in, per cent, 0.1G 0.U3 0.96 
Go.in. per hour, (l,::!3 0.21 0.~1 
or, on lhe whole. for nincte~n ~amples of co11I, very nearly propw· 
tioaol LO tho time, thi~ being nut more than four hour~. It also 
npprlll'~, tlut no cs•~nlinl differcnoo is apparent in rognrJ to tho 
poeition of the a11mplc io the con] - l,,u1k. 
llF.PUllT OF RTATI:: GEIJLOOl:IT 2!i5 
Uv ,l,is mean, we may ~omptir<' the following flctcnnmallQne, 
refo;ring to :!., 3, or 4 hours J•yini;. We find: 
II 33•1 0.25 .. 8,tti IJ.23 .. 3t•f, 0.20 
" :134 O.Hl .. 357 " 0.1S 
" a1r, 0.11, .. 384 !l,16 .. 371 IJ,16 








" 1i•J~ !,rOWll, 
" ight gny. 
1:,,ray. 
ro,1'li•h bruwu. 
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Tho grcntcr incr~11.co of the pyritiforous coals i& nccounled for I,y 
tho oxitl:,tion of lhu pyrite, they c,;,ntnin; the compu:,.tiHlJ grl!llt 
increase of co,ils giying a. pure wl,ito :i,,L seems to force the -con-
cla!ioo upon us, th11t /lie lrilumen of the co<1l it,,lf ori<liza, nnJ ib■t 
to this o;oi:idntion the mriio increnso of all these bituminous conla Illll!t 
bo ascriLeJ. Remembering DOll our rclfolt r<>garding tho deportment 
of Lituwinoua cow frr,m Sileaia, anthracito frr,m Pcr,nsylvanin, bro!\ n 
coo.I from Tiohemia, (all of 1,hioh gavo 11Hhl·8 vtiry ncnrly of .,~me 
eho,le, 11n,l ull of which bn•I Leen iu my uir • be11tc•l luborntor,; fot 
iwo y~nr8), it ~cc·1n3 not unlikely tb11t thi~ is 1moth~r d1aract;r1stic 
chemic11l 1lilrerenco bet1>ecn hitmnin-,as coals and otb~r foJ<sil co,!£. 
In conclu~fon I will only give two 11J.Jitionfil dcwrmination,, •bow-
ing n Yory conei1l~r,,ble increaso: in weight, nod ul!Q tbat the Jlf'Oc_\a, 
Qf o;ri,lati1m i, eumpltltJ i,1 aLortl ,fa: lwufl for 11110 • tldrd, 07ar,mw, 
~J ro<1I. Fur No. 3!!.V, eoritainin;; S.30 per c,•nt of gray :,,hes, 
gn.iuocl, in ii} l10ur , !!J)5 r,er ci,11t or its original 1,eight. Coal No. 
34;_ 11 ith G,00 p,•r ccnL red ai,hc.;, wri;;loeJ O.o:•ll. 
A f'tcr i hour, 
0 2 hour"1 



















'.floe lt!IBL wily to tlotcnnii.o tLc nshc;i in colll I found to Lo tho 
coki11i:; ,,f the finely pul\'crfac,l coi1l in u small platinum ,li,h (weigh• 
it,g about S gramlllco) with 1tubsc,p1e11t incincmtion of 11ti~ cnko in 
the eamo vcucl. Tho incim·rati,ln tllkca place with great c:tso and 
rnpioli1y, and tho results nro pcrfuctly s:1tisfactory. Thus :t0:!2 
gnuumcs of c1111I No. 333 gave :Ul5 prr Cl'ot, lllad 5.2G,3 gruu1mes of 
tho Fame con[ g:we 2.5S per cent, dovinting from tho 11.cnn ~.46 
by + O.tl. 
In regnrd to the ashos of OIU' Iowa co•h, I hnc fo11ntl tbar they 
nrc very much m1Jrc uniform in their ilistributfon throughout the 
Cua! •lidd~ than U$U:tlly thought po8ijiLle. In \'nu Jlurcn county, I 
fio,l tho "Loottout •· coal giviu,.; n 1, l,ito or light coloro,l allh, the •· top" 
00111 of tho &amo lmnk u reil colorcJ Hb ; u. faci, which l iutc11•l 10 
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ll!Ake nao ol in a sub.e11nl}nt pa.p J on tho origin or our ea&!. I'"" 
un•l the amount of ashes Lo increase quito orcmly (i,, this county • 
toward lho margin of the aoiu ticJ.\, from a.Lout ~ lo 7 pc-r IOtl 
combll!'uble. 
E. l>El'KIIJill.'"ATI •N 01' llPECIFIO {llUTIIT. 
Q.:,11111C fn,gmL•nts, freed 1,y IIH!AllJ of a 1ien, from oil !lll!1'll 
particlrF. nn,1 n~rnging 1-1 l c:ul,io rentimcPu in rnlu111e, were 
i11truJucctl into a. lif'ty • g_ramme fln~k, pro1-1,li~l 11 iLh thc-nnom,ur 
swpper. The cow,tanl.3 for thi~ iln,k, for tc1upcraturc-s Yllt"ying from 
60" to -:: 0'7 F. hll,l Leen carefully 1fotennini-J. 
The given fpecilk gravity corrc~l'•,nda to tho eMI 1.eri.ctly 
soaked, eo th~~ all it;; pore~ wrrt> fillcJ with water. 'fhal r(•rinired, 
011 the ll\'<'Tllga, twelve hou,-i:, ('•·rmit1ing lll"O •leu-nn.1111tion, I'"" ilay, 
one iu th,1 morning, another in thQ cv.:ning. 
'l'hut 1!1 is ~ t l>t ,JI tritliug, may be seen fn,m the f,,llr,itiug 
c:caruplc. 2.iC) ,;r.unme! coal (:o. !:50) ~•v~ tl,e ~pccific ~vity 
1.30IJ at 64° F .. immediately afuir lilliug lhc llllllk with wnkr; nftrr 
aly,oL titelve hour,; l!Oaking. 1h,· sp,·cific gravity h:IJ increaser! t() 
J ,324, f r tbo enme ,emperMure. Aceorili11,; to this lntter dc1crmin11-
1ion, "' 11uLic ioot of thie coal woul,l WCJglt !!.it.i l~s.; ncoording 
to 11,., form~•'. 11uly lll.fiS, ,ir t. 1~ lhs. le;~. This ~howt" oouai,ler-
11hlu degree of poro~ity ol tlw coal; a11,l imliCAtc• the 1dwmli1y r;f 
gh·in,; the weight i1, pounda of i, cuhic foot of co•l w1ti1 four 
del!imal•, although no stawmcnt in reg rd Lo umpernturo or tuuo of 
wciglung i~ ma,lc. Such nccurnoy wo meet wiLL in 1-0mc of I.he 
official rrporta. 
F. ('ALC~L.\TtON OP l\l;Sta;rs. 
Refc1Ting ~ my paper in NI). 22 of ihc ,l111~ri,,u1 ,TuimMl of 
J1/ining, it m11y be ,ufficlc111 hero to ebte, tlmt bcaidr tho per centngo 
c~mposition of the coal, it is y,roper to rccluce the compos,tion to Ibo 
c,mLuatiulc- 100, lo order to obtain a 1•ropcr ,·01111mr11Mu uLim~tc 
or tho chnractcr or thfl fud it,df (in regar<i til the 1•ropc,rtion of 
bilumc11 nm! carbon) aml of the amount an,I quality ,,r the impuritioa 
11..!uca 111111 moisture). h b nlan becu 1!,own in the rnl"'' rnforml 
tu, that for coushforablo 11rcn• of tl,o eonl • field, the 1ulll of 111& ~on-
sdt11,•ota on the eulo of comL11 lible 100 is Lh~ y,ropcr caloric 
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c ui\"alent, and that th'-' per centago of the comLu.stiblc in lhe ~ 
givca A proper estimate of its ulue. 
,\ccor,ling to thi~ method a cons1Jera.blo 11umbcr 0£ noalyses or 
Iowa coals hove alren,ly been made. It i• believed that the resu:tt 
will be strictly compnraLle for the cutiro co 1-ficl,l or IoT<o, an,l tbt 
tho conclusions, both practical nnil theoretical, ,ri!I ilesorve sooe 
co116ilcncc. 
THE '111\EIBLOGY OF 10\\'A, 
CIIAl''l'Elt lY. 
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Sn,icuu: 22 K&0lin (and 6re · clay). 
By rcforcnce to tho Report on tbe Geologioal SurVey of Wiscon• 
1in, \'olumo I, 1862, where, in chepttr V, Prof. Whitney gives the 
uuueralogy of the lead region, we fll&J colllidnr t.ho iwid,e•l •peciu 
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Sulj•hur, .\rngonit•, Cllrn•il~, Odr~tiM, tho finit throe ho,·i11g l,een 
(fo11n,I in wdl c:ryetulizc<l !l1edf!leM) es not before itlentifle,l in foin. 
It ,~ill be mc;st co11vcni,mt to eon.ioler tb1• mineuls of tltn princi-
pal loealilil'& -~parntcly. 
1. TllE OlillUQl'E u:.Hl llECllON, 
1. r.,i1 .. m1.- r.~nd sulp'hi,k, l'l,S: the "111inrr11I" or tho mincra. 
Thi~ nre occurs m two seh of lt,,lc•, nearl_v at right omgh•~ to c.icn 
other. 'l'I,.• principnl J.,,Jrs run l'B!t 111111 west, tho 1cc11mlnry lo,les 
ru11 north ,mil south; some hn1·0 nu intcrmcdialo cour•e, n111l are 
c11llc,l •11mrterillg lo,,l~~- 'l'l,c i!••lcun from tlrns~ loJes may be nadilv 
,Ii lingui 111·,I. • 
In the eii I n1,,J 'l<CSI Ji,,lrs th,i ore is 11.ually irnhr,l<!e,I in the olav 
which uwrc or lcH fills Llw ctll"ily prod1m·d hy lllll di•intt•grntion ~; 
ti,~ rock (mag11c inn limestone). 'fhc or,• it,df ie ,lnrker, ~howa fre-
•1ucntly ?o"d cu\;cs (" dieo mineral" nf tho miner), hns a gl)o,J, reg, 
ulor, ~b1cnl clc.,vugo lhr<Jughout. Tim or~ is Mruetimes nf very con. 
~i,fornl,lu diuwnsious. 
In 1110 north and ,.,utb lodes the 1m, occurs u.-,1nlly i11 ehcetg, 
rarely n10r1 Ll1nn thre~ ind,es thick, tigl,tly itnLe,J,leil in the rock, 
I'. is c,f 11 lighter c,)lor, nc•·er s_hows ,rn:)· well • define,) cubr~, 11nr nay 
1h•tlnct, regular clonvng~. 11 LS rnoru compnct, ao us to give a sowo-
what ringing s~un<l when struck: hence it is also c u .. ,1 "ijtr<'l min• 
era!." 1t is .sai,J to ,ricld mvre lea,l, to hr mote easily re,lucod, awl 
to contuin 111nre silver th~n Lb~ 1:as1 nwl we3t mineral, On tho eouth 
fork. uf the• Lhtlo )lakori11eta river much of tho nortb :111d ~outh 
mineral is mineJ. 
In the quarterin.; lodes the charnct.crs or the ore nro al~o ir1tcr• 
mediate. 
Crye ta line fonns obs~rvc,l nr!' the cube nn,l the octolirilron; ll,a 
latt~r ,1h1nys i11 ~ombin,uion with the r,,rrucr. Very lino ca1,inc1 
•pecimens m•y be seen ,,. tho cahinet of nmatenr• 1111tl mincra at 
D11huq11~. Somo ep~cimeos have cubce only on ouc 8itli!, "loile the 
other is stn,1,fod with octoboilm, retaining but smo11 cubicol {C1ccs. 
The largeet cube I h11vo observed is in tile cahinet of Mr. ,Jame, 
Ifoach, Duhu,1ue; iL m"a'll1rell iix•1iXlif inches, hM the corricr11 
uucqu:illy replaced hy ootobeJral faces, and weighs Hll poun.J~. 
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n Blink - Zinc - sulpl,i<le, Zn , ; the "lllack Jack•· of lho 
miuer,, lt is nut ll.!I abun.J.u,L iu the funner; mr.ro c mmon ou the 
eL!t siile c,f the :\[i!!is,ippi. Only tho ferrn,;loous, Linck u.rfoL_v haa 
(., en oh cr,~,1; 110 6ncly · <ievelnpe•l cry ul,. •allhou~L tLe m~ e, 
ex.hibit the pcculi r ,Jmlrc11be1lnu clcal'nge yery well. 
'Ibo ,Jiaint• gration or the Uen,le takes plae¢ necoroling 10 the 
,1ireetions of <-ka,·,.gr. S,,v,,rol 11,em.ociu, p3rtly ni~iutcgnitcd to 
ciuhonntc, ~howe.J thl fcntur" rrry liucly. ln aomu or the O pcci-
mci,s ~r cni<bon~l•~, the <lo,ler, betlr11l rhombobedron nf l zn d~i;r= I• 
c11sily rccogniud. 
8. l'pril.-•. -Tron ,li,ulphiJe, Fe S,; "mundir ·• nr tl,o mlucre. 
1,,, thi; mine111l i• much more nl,un,IB11 l in tlir cMlem rort1on of 
tho :,,n,l region .. r th~ 1"1,pcr !-Ii lssipp1 thnn in the Iowa <linric of 
1h13 rr&ion. 1 b!ITC oliaerrn,l it i,1 mo t l,cu,t,ful n·1 rtgul r ocu-
hc•ll'll of 11ho11t one• tenth of nn iMb; alao ,hd cuh,·,lrn bnl'o bee,, 
obscr1•c11 hy m,,. I U•l not r,·meml•er to liov. aecu n ~ingl cnhc of 
pyrites from tins region. 'this form is 1l0111i11aling in the gM•lr• 
in ,,n1hi:rn !ow111 autl the pyritohe lr1,u I hnvc fiern it, ryrites from 
11 coal • unne tweh·e mile! south of Davenport. 
3. Cm11ile.- Lend C[;J'bonatt>, 1•b0,C. Tho .,,JenA ,,ftcn h 11 
white cnating of nmorphau~ lea,! carl,onnte. In 1ho •1unttcnng lorle 
ot" Miwr~. Burton, Hill & C.,,. l rmrnrl &~tnc ,·cry goool, though email, 
cryst:us of ccr 1iitl', ri:,;bt on the gllicn11, in fissure~ of the miu,irnl. 
r,. ,frilgoniJ,_.. - Pri8matic, c~lcium -earboMtc, O,o. '. lllr. 
\\'oo,lro~n, of Dubu<1ur, hu ot,t•inc,J some 1·ery fine 11:ccitnen,, 
1,. .. ,11tiful gNn{•S of smllll ,·ryetal!, from a e,no ecven lllil•• 11<)111b 
of D11bo11uc, an•l ono mile west or tho river. I ,liacovercJ tomo, 
almQSt uiieroecnpiD crystnl, right 011 th" gnl~na, in fi, urns of tho 
or~. nt tho 11.b,,,·e. mQntionou mine of llurt~u. llill & C,. five mil 
nurth of lluhu11nc. 
6. Calciu. - Uhombobe<lra.l ealcium-e1ubouo1c, GnO,C, Ll10 "Till'" 
or t1,., mi<1~re. ' It i~ \'ery 1:ommo11 iu tbo tliggini;s. The staleno-
1,e,lroo R:J is aL times fouml n•ry finely ,leveforc•l, in combi1m~iou 
with the v,•rlic11l bexngnnal prism and lhe fumlo.ment•I rhumbolwJron; 
the ory111:1.l~ often projecLiug threo 11ml wore incbl'a. 
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Io tho pool~ of the caves largo onkoa, oonsistiog of an ngglomcra 
Lion of r.cnte rbombohedr;i, with p~r11lld "·''""• are forme,I hr slow 
cry.t,limtlou. TIie Sttrfaees of thillle rhoml.,ohedm n.rc nuvcr 
&month, being sturld.cd with 8maller rhombobedrn of ~be 11.nme fonu 
u.ml in pru-allel position. 
Ro~k • milk. pnro white, 11.'!Soeiated with W11.tl, lwi boen found. in 
epecimolUI from the r«,c-0ck mine. 
8t,,1,,,1il,• ~ml Slafo:l'"ila of consitleroblc sizn are still seen in 
Dubm1111 ; S11tfo, Vrlnt .'!J"p,rr, forming benuliful :ru-boreaceut form~ 
ma.) bu seen in tho loc:1.I cnbioots. ' 
The mr,st r=a.rkable cnlcitc crystal I hD,o observed ir u soalc11o. 
lwrlrou.fr,,m the Peacock mfo~. II is nhout three inches by hrn, llllu 
lit 11, ,lmunce _nr I! inche~ Lclow its• aurface, 11, perfoetly panlld 
sealeMhc-,lron 1s lillcly 11111.rkool by very l!llliill or.rsta.ls or pyrites. 
7. Smilh,a11ilt.-Zinc-cnrbonaie, Zn010. Tho common amor-
plrnuR vnri~ty, rc•u.lthig from tbe blcnde, is tiuite frc,1ucnt; the 
~UJ,•r• cull it "dry bone.·• From tho, iron of the black- j:Mk it 
111 nlw11y1 yollowillh or :reddish. 
YNj finely cry~tofa.cd Smhhsonite is rare, bot hq been obs~rred. 
eornc ~rr•tol, were fully r'i inch iu ,liomcter. ' 
S. lJ,tryfr;.. - n~rium • eulph,,te, U.,O,S or l.c,,oiJ Bp,ir. Goo,I 
tabul:ir cryat,i(s of bluish tint l111vo bo(•U oba~n·cd, frr)trt P~1cuek 
miM, 
1/jf'"""'· -lly,lrated ealaium • anlphat•), OaO,S-r :!lf,O. Ji is 
not uummon in 1110 lend· min~g; u61111lly in aumll, &caly caatini;s, 
•>ii•I 1abul11r cry3tuls; alao ~1.111ches of fibr~ 113 gypdtlW (i'ulleoolr 
m.111e.) 
1/), S11lp,wr, 8. -11,autifol crystrds, n!J,;11t a inch in ,liurnrter, 
fino j'elluw culor, 011 galeun, ~robnLl,v from the ,;t.. ,lolm'e Jiggin;,:•, 
four to Ii n, mih•a nnrtb of Duburin~. llubi!le tho loriuhr:,I plane 
(Ol'), ,mil tbo fuo,ln.rueuw.1 pyrami,l (l'); ulao U' distiuetly 
olMer.-ctl. 
ll'Lilo UL lbe Iliokocl,; ruino (Jrdy, lS!iT) I ,liacovert,,l a OJu,iJer-
nblo ilw.c,uut or t~l!l 1Jul1,Lur 11no.l dry buue, oa Liendo. The )'iocea 
wci·c oltl'l1 n, large as ll ltll,tll ftM, r1uite C•Hupnct, exhibiting 60roc 
ln&trc, but 110 Jistinct cr.}'blalization. Tbo slinrt, wht•rtiu Lhut 
ep~cltneu~ 'll'cro obt11ine,l, w11s only nLout L1~c1,ty foci d,H.'p. 
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11.-Tf".iJ, impure mllD!!ll.llf$C-OJ:iJ~. Asl!ccli,,leJ with rod.:.• mllk 
lit flm base .... r 6t:l.lactitcs from tho rcacock mine. .i\.L;o found at tho 
mine of Ilnrlon, nm & Oo. 
l 2.-Lfoicmile, bydratd fcrrfo-oKiJe, F~,O, t:irr.o. Implll'~, not 
line specimcr,s, •1uite common. "fellow ochre ro.thilr lllrnndant. 
i:;o thit, in fine c:111'1', JonbtruI. 
Tl:e or,ler ,.,r sucecsafon or th~c miner&!~, n, n<ultin~ from • 
car~ful aocl minute etudy of nil lho •peclmana or tho i;i,.rfry nn,J n 
grent 1nnny mo,t exc~llcnL sptci.utenll in tuo cnbinets ur gcnL1mn~!I •L 
D11hn,1ue, is r. ,r t.he l\uhuc!ttC l<!JlJ rcgkn esacntially. 
ll•:tC,11:; Galena lime4k•DC ( • dolom.iteJ. 




7. 8ulpl!11.r. Sulpl,ur. 
8. Oa/cil<'. 
0. (}yp1u111. 
I !1. lJu.'7Jl<1. 
!'le\· r111 or th~so occnr mure lhan once in tho serfos; in 1h~ nbovo 
is given tl,o o,·tler of Lhcir Jirit occurrence, 
011 tho tut siuc of th~ river 1L@ orJv ror tho sulphi,lcs i~ 11pp11.• 
rcntly the rc,vcne. In 11 grent w1mbcr 11f very lino Ppceimen9 (rotn 
GnlonJ, llliuols, anJ from WiscQusin (aomc of whid, I stwlicd in the 
cabiuet of ll!r. \\ oo,lmu,, vr Dubuque, !Lo or.l~r .. r 1111, sulphhl~• 1, 
1,lcn,Ie -g11lc11n - p:yritcs; 11 hill' l'ur 11,o !own lea,!• rogiun it eooina 
tn be, pyrit ,-"11ltn11-1,lcndc. IL must be, ttu(cd, though, th~t 
1hc spccimcu~ from lllinvi1 wore 1·alhcr liner than ony fr~o:, low,. I 
h:i.,·e beeu pnmiueJ Lo sLn,ly. 
On oae fine pccimeu, ol1scrro1I on boud 11 .Mississippi 1te11mbo11t, 
I 1101ice,I @li,1te p&rLly hetwneu g,.i.,ua 11oml pyri101. l'art or tbe 
galena ns co3te1l whl, calciw, 1>hd oY'er lbu r1•mrll11ing gmlc11n 11ir• 
f,wt-, 11.11d pnrt oC the r~loito, pyrite, h~•I lieen ,lcpa~ILcd in oc!Ahc1lr• 
nn•l ,lotlocahed:ra. 
35 
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f. THE GEODE REGION. 
For the Jo,;1LLion a.nil c,rtcnt of the tcgion "hero the "'ou,d; /,td" 
ooour~ in So11thoru Iowo., w,! refer tu tho published Geology or low11, 
A gr!'llt noml,er or gcodeF, particularly Crom Denton.,porl, Yan 
Ba:ren oonnty, bnve been closely stu,liod. Tbcso geo,lcs vnric<I fro111 
ODO ill ch to ODO foot in tliamoter; many :rcro quite globuh,r, an~ 
many are Uatteoed.. Tho w1tll ..-ari(•S ,;ory mncb m thickness, and 
thi8 tblcknos1 is not 11-t Bil proportion1Lto to the tlimcn,ions of the 
geO<lc. Tho out~r surface i5 always uucvcn, tough. At times h 
conL:iilli o. uumbcr of goo,!, more or less corrotlcol, cubes of pyrit~s. 
No other mlnernla hnve bt~n n,,tic~,1 on tl10 outai•le of tho geoues. 
Tho followini; minerals hc,vo been observetl on the iosido of thr 
i;eodee: 
1. <Jnalc<1fo11!/ forms nlwnye the outer or11,t, often more thsn a:i 
inoh lluck. Romo geodes contain 110 other mincrnl; the11 the chnlccd-
tlony is uf II peculiar mawmellnr stru~ture, an,l often ihowa. in ita 
fracture, 11g1>to • like band,. Colors nro u~uoJly not showy; pain 
gmy, bluish• gra:,, on,l yellowish• b'ffij" predominate; greenish 1111d 
rcJ,liah tints l111o1·e been observed. Some of these chalecdon1e 
~pccunons arc very fine. 
2. Q11,irl;, silicon ,li,oxi,lu, SiO,.- It occUTs always implwtcd 
on lbs ch"1ocJ,)ny. NcareH the l1ltcr tho r1uarll is only cryataline, 
but farthor towo.rJ the ir, t~rior vf tho geode tho &tn1cturo of t!Jc <JUArll 
beoome11 more rcgul11r, a11d the imwr free surfooc is always formerl 
of lino ~ryatnle. Y cry o~ ~n the~c radiate frn111 a commr,n C(II!te?, 
fonniug bllllcbc~ iu ,·:rriou, 11arte of the geode; the center is alwaye 
a. tnbo. 
Tl,11 mosi commr,n cryatiuine form j3 lho hexagoiml pyramid, 
impl..ntc,l on the inu,,r eurfacc of the geode; bu.I !bu rlwml,rohedr:w 
of 04' is ruso quite common, oflcn rery la.rg~ (hnlf n11 inch 
along rho edges :J Io II lot of geodes from llamilt,,n, Illinois, 
col!catc<l by :\Ir. Sa.lJ'or,I, a regular gra,hlion from Lhis rhomLohe,lral 
qumrt, to the peculio.rly roun,le•l rh~lcci.lony coal.I bP traced, pure 
'JDllrlz rhoruLolw,lra- Lhe Blllllc 1·ery thinly eo:ite•l with chnfoc,lony-
thia ou~tiug tl,ickcr, ao tho edges appenr quito ronn,Io,l; finally the 
roumlcd form, of chllee;Jon y. 
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In tMnf geodes the hexag,mal pri~ru i.e very finely ,lovcfope<l, l,~th 
; 11 eomblaat.:on ,.-ilh Lh~ rbombobcdron. a:i:d with the hnxagonnl 
rynunid; in m11oy this pyn,,mi<l ha,I only the ailtern•!e (rhomboh~:I~) 
{30os "fell ,lcvelopc,I. tl,e 01\rnn beini; <il\On rudimentary. l'bu, 
t.o -~th r ,r,\}, Ii~ M,eurrcnoe or the rh•,rnbo'hodro11 111,:,nc, agnln Is in 
fo;or of oonsi,loring tl,e rboml,~bcdron Bl the fum!omentlll form, 
Somo geod"s cont:iin a ,;r~RI numlier or Jo.,!e qru1m er,al41,, up 
to half an inch in lcng1l1, 'I'hc line, tr1m,pnrc•nt oryatnb of _his 
kiml t,c'oni; to tho moat evenly• develo1,e,l I aud most benutiful 
rock crystal& I h"V" ~~en. Thew loo,~ ery1tals lum., .~l'.111ya • 
he.>:agonal 1iri!lll of some lcugt.h; nn•l in 11t1mo ge,o,l~ ilus 1e oom-
liine,I ,~ith 1he rho1.allolwdro11 al•mc, i11 oth«s "ilh th,:, lm:«1go111d 
l'Jnm:.:1, ummlly with the two rhomboh0Jr11l halvns 1111eq11~ly 
,Jevoloprul, l,u.t IIL umcs tl,o hL1~1qon11.l pynuni<l is ntso l'erf~L. 
In 8 (aw gcorles, thick tihort ,,narta crystal~ (pr' tm uml pynmi,1) 
were fol!..'l•l ,hmsely &t111Me,l with miuute ryraroid41 11u~rtz cry1III~, 
10 se to form roun,led buochc:1 or ex,1uisite l><•auty. 
Th~ colors of quartz in these '•eo,les is vnriou1-fro111 elem 
trnMyi11rent ,o white, ycllowish, dark-yellow. yellolri!h- bro1m, ,d: 
eome few h»ve n fi.no rose c:ohn·. 
3. Oalcile orcors quite {r,,qur.uUy, .,ften lilliug tho whole c:i,ity 
of tl,o i;oode, asnll:r rtaling 011 11urts. ::!ometimca 1,ho cry,~1lt.are, 
n·ry large nn,I brnutifol, but the surf~cetl hil.<O 11 •~me~hnt 1111.y 
lu~ter, Juo to tlw pnrLinl disiut"grnt,on in the daeoUou ~r tbo 
cleavages. Tho prmcip:J form, obFtrvo1l ar0: 
1. '11,e rtm,b,neotal rhombohcuron of 105" &'. 
2. The fi.rat obLuse , homhohe,lron or i lt or 136~. In OM S''"d" 
from 1,,,:,kuk se,·crnl of these occur, one huing diumolu of llire~ 
inehcs, nn!l u bighL of one inch. 
3, The , ri1icnl hcngoopl prism; th~ 1,iugc~t ohsern,\ is 3¼ 
inehc (1! illch ,li:imoter); the thickest, 21 lr1chcs In <liunotcr {a1,,l 
3 incl,es long). ' 
1. •rho eomm<>ll IIC3lrnohc,1rQ11, R, of 104° SIi' 1md HI !!•I' in 
tho tcnnin11l edges; oHly snborilinat~ in combiu.ation• ll'ilh No. II 
a11d .Nil. 11. 
r,. 'l'lio scnlcnohc,lron t It,, b:i,iog tho tenninal cllgca of HM 
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an.J 130i . TLis wil.h the prism of ~. inch~s ,liamelcr ao,l 3 h1cbe5 
J,cight. 
,;, 'l'ho ecolcnoheilron l 11 • btiving the terminal ed;;e• of Uti 
an,l 1!! ' ; in nnothcr geode, in combir111tion with tbo Le.ugonal 
prism of 3½ iuche~ length and Iii i11chl.' ,Jlametcr. 
·1. IMomil .-(:irf,Ca.) 0/J. Very fine nricti~s of pearl fpat 
bare Leen vb crvud iu several g~ode3, ;·01110 flfirtions haul been cor,. 
vertcil into limonite, without !tisiug tho charactcridtic: form. 'fhe 
lllrg,· t ~.-y»tals of tlue kind f ohson·c,I in i. goodo from lhmilton, 
Tili!Hli&; tl,u mli;cs Leini; nenrly half nn iucb long. 
6. l'yrilt• occur quite frequently iu thot1l' geodes-almostahrnya 
in tho furm of fmoll, rnry rcgulu cub~&. Only \"Cry few bad tl,cir 
corners fiuel y truncated (octa!,e,ltol). '!'lie largest cute were found 
on tl,o outsi,le of a few g.,o,lcs. 
1n onn gcoJ n. ma,s Qf pyrites (une inrh by 0110 anti one. half 
inehc ) represents 011 ita surface a p<·culiar folinccou, 8trocture. Tho 
anglcu ii•> not correspond with Felenitr, nor do thoy 'Juitn coinci,fo 
with rhmob, hcdral calcite; yet tLe mn!s u,eru1 to be 11 psetld<>· 
morph. 
Tho riyritos is bat rarely quite uuol~rc,l i11 these geodes; lt oc~ur! 
fre,inently converted into 
0, llemnlik, F,·,O,, awl ala1 into 
7. Lim,,11if11, rctaiujng the fonu porfoctly 11nd often inclu,ling a 
small nucloWI of unoltcru,I pyrites iu tho middle. 
8. Ocl,rt, pu.rlicululy tho yellow, fills some cavities almost en-
tirely. 
ti. Blt11ilt bns been ol,"erved, io one geode a much aa half an 
inch cube. :'-mitbeouite hiu not bron noticed hy me. 
IO. Kao1i11 or porcdain clay is foun,1 aa a fine, perfc<!lly white 
powder in mn.ny geo<lo.,. 
11. l111"r11ftalio11• of various colors an,I compu,itions are fre-
lJUCntly coating quarti, calcite an,l otLer,. Cal®reuua incrustatioot 
nrc tbo mo8t common, and llS far ns oLeurvcd arc utiually loc11I, opcak-
iog for infiltrlllion. 
'fh~ gcnernl ,mlcr of succes.ion of tbc&o minerals, in the geodes 
ob crrcJ by me, is 
1. Cl,alt-eil,11!J. 
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2. Q,11rlz - often again coa~d by rlial dony; 1m,l again on 
latter btlUltil'itl ~nJ minute quartz ery,tol ba,·e bcrn obs~rvcd. 
2i7 
S. Peril.~ and Ble1t,lt, tho f~m1cr of\ro co:n· rtc,1 into h~matito, 
or ever. lim n te. 
4. l\1ki -1ometimea iMcri;rown 'llitb quartz. al1o in a fu"· 
lnsla1,ce coatc<l wiLh chalceJ~u~. 
D~l4milt ffJ ►IICllM! to auc~ee<l tJ,., caldt . 
5. lucr~•uuions nn,l Kt1<1lin. - iii II fuw cases pyrites lw t,ecn 
obscrvc,l right in Uu, cbol c,•Jony of tho outer crust. 
A fo1 nclc11lar cry5tal• ,ore obscrrc I in ,,u,, g•orl•. 1n pure 
quartz. These cryatals lonk preci1cly a.s j!«lw, II amo11r, or 
acicul r cryst.1.ls of Rutile, '!'iOt- In tho hopo of gettrn::; more 
m3tcrial, a 6na1 o:u,mination hM born de! ye,l. 
FORT DC>ll<l&, WBllSTElt COL~"TY, 
1. Us1111um, qnilt' abunJ1nt. The 1110n common h th~ gray, 
mn sivc variety; it bums wl11tc. 'l'ho IM'lf - ,rl :te /;JP um from tl,is 
region ne:irly chemic:1lly pure, anJ ahow1 neodlcs of gyps1lll!• 
cryst1d•. 
q)urnto ~t•lenito ~rystal•, not ,·~ry regular, l,ut of the oommo11 
11rrrJ" • he,a1·1 ,·a.ri~ly, hl\VC b1 .. ,cn e.x1nni1104l rr\JIU 1.ho fl.tUU'J county. 
2. C<i,~tinr, e1r,1111inrn autpblt'. Sri\!<, -Uluiijb coluurnar: 
no line cryatnlliutiorr•. Vulumn, vfrtic:il; 0110 10 thrco it1ch~s ions, 
tbr tbickne&s of ti.~ ,lepo•it. 
:l. l'gritu, in globul11r masses, 
WAVEill,Y, BllWIEll cot:'NTY 
l. l'.,leile, very clcsr, l111cly eryst. hze<I, beu •onnl pritm witli 
the first o~t.use rhombohcdrc.n j R of 1 a;.- ; diamtlt'r DI ut I lucb. 
Cale'!• Gt"'lu from this placo show a line, •lmo,t ~ii y lu1trr, nml 
the rhorubolieolra of 83" (" HJ nnd c.f l~-1• (I H) an,1 also tho OQm• 
moo ~••ale11uht,lron ([L :IJ tog,•lhH 'll'illi the vcrliC.111 pri m. 
'!'Im vuicLy of A1,tl,r,10011ilt is tjlJite ftb1111,lonl at llii; p1"ee. h i 
,•ery foti,1 wlm, struck. hA~ 11 fihro1u t,, col11m11Ar, <1t 1irnc1 r~dinlt•l 
etrnclur,•; lho free extrr.rnilies of the 0ry1talt ehQW tho rliombol,c-
1lrou of 3° (!ll.). .\.1 ociate,1 'l'filb this Antbrneonit.e i1 
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Dogt.ooU1 epnr, lillO'lfing the common scalenohcuron en. 3), some pro-
jecting folly hulf an inch. 
With the :lint - mentioned hexagonal pri=s of calcit.e occurs. 
•2. Barfflc#, Lluish tables, containing small erystulA of 
.i. PprUa. 
o. 1-0WA FALLS, IlARDnl' COCNTY". 
L Oalciie, Soalonohc,iro. (R-1) and probably al,o (- 2 118). 
tcl'lllim1.lcd by tho obtw;c rhomLohailrou ½R. Oft.in one-half inch 
long. 
:2. Fire-Olny, very pure; assoeinted inth n pnro wliite 'ffl<1r/p clay. 
The fire - clay conai~Ls of palo • reddish saml, 16 per eent; elay St 
per cent; containing irntcr and volatile mallets 34 per cent. 
'l'be whilll marly clay (much 111oro plastic than the former) con-
sists or: 
.Alimuna ....... ........•.........•................ 27.85 
Silica ............................................... 26.66 
,ru.tur ............................................. 13.28 
Giving clay ................................ . 
Liruc......... ........................ ........ ...... 0.46 
Carbonic ocitl.............................. ...... 7.42 
Giving oolcium. carbonato ............. .. 
llygroscopic wntcr ....................... . 
OrglllliO matter and loss ................ . 
6. YARIOUtl LOUAl,ITlF.:c!. 
Alum from Albia, Monroe county. 
Bu,-y/u from Elk Creek, Decatur county. 
Barytu Crom :Madison county, West Line. 





Calcite from quarry oppo,ite Stato rniversity, at Iowa City, wett 
bank of lowe. river. Very beautiful fundamental rhombohedta tR), 
also having their lateral edges bevelled according to RS, and finally 
thi, aoalenohedron alone. In eomo apecimons, ono cavity may be 
filled with one of those formt, another cavity, an iuch or so diallDC, 
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contains the othm- form c.tdum·ely. The largt•t cry1tl)cl, about two 
nchi;• long. vuy regular. RS an,l n combined. 
Denilri!a, from A.namo~, Jone, co,illi,Y, on &lab,: from Dubuque, 
on an orthoceras. 
EpstmUU-, or epsom ,r.lt, efilo=ccnt inctuSbltions from DCM Dur• 
lington. 
Flint, Madison eounty. 
11,•int:fila, near Keosauqua, \'11n Buren connlj. 
Pgrit p;p-iloluidra, from J runes' co:i.J. Laul:, 1::J mile, brlow 
DaYenport. 
Tii!.'11IM7g,l, ,CTJ good specimena, from WeLsu,r county llnd frL>rn 
ra.ge county. . 
Ory,t.:lliia; tlic.,e peculiar concretion& ho.vo been obt,un&,1 from 
nc:u- Burlington o.nd fowa Oity. I thinl.: they ,re pseu,lomorpl., 
,ncr gypsum or celestiue.. 
GLO,SARY. 
The J,.,.. o.nluorbiog th~ rr,•1<,nl geolQllal flttV<f prOVldes ll«.l a glOIIU)• '1,.1! 
1c-o-1mpany each role.me or r1q)orta. 
,!Uvrlal-Th•I ..-bkb ;. d,,r.,.ll<d hy ILc wul,tng of ri•••ruloni; their""'°"" 
,t plaru-A grn111 of r.....it corot .. 
A.n:ulinal-,\. 1tl~eD II~• orridi:• from wbkh lh,.tr~IA cllr lo bolh ~ln:i:llan1. 
A~-, :u,dy, ro111alnln~ 11n,I 
A~•- Cl•1•r, MU!Ainlr,g •l•y. 
,1 aloalt;c,- A £"11111 0 I rMSU , 1,.1 ts. 
..t,,,M¢1,rm- A ll"'1 DI or fODII ,·orili. 
11/Mi-Aailf-VJburuum r'tllDiir11lum. 
Jlhd-£,,v,1-Tl<:,blol• r..eu~o•o<:ael&. 
lllu.lf•dc[l()IU-1 be f<,ra111lon «>ru110Slrig U,e .M,uoorl rh·er bluR1. Sc 
11,rUde on II l.,akt'I c·f lllwa, p1$-t and 1•:rl tUL 1' 
I',qrvlla-A genus of mloute r.,..llt bcl011ging lo u,e "'"'" Grtl,,r ,rltL =ob• 
••d lot»tor 
Tbrtr,- Tbe la:fT:t- af a.n. ialif.Ct U1nt tkpwil!I ita rw ~pon lho bark of tin.' 
bl•<k- lot:u,1 When rho tarn,, nro hskhd \lu•y IJ<>ri weir 
wayioto llH: bo<lyortho tn,•in ,mcb nombcra as I• 1!"51.l'{•J If, 
llt,U,,,m -A Wmorn 1en11, appll<••l to tho low, tl•~ nlluvlnl lanll.8.., eommon 
alon,s Wt stem rivl'."n., 
~-mN.fum~ A fflkm" for t.baL aacrnblaio 1.1r car!t"1um•roua itrttlA whl~h 
con~ the co.aJ. 
~ngfom,-m:.,- Gravel tUld 1an,1 ~omioli<latNl lotn rm le. 
<:l,tt,o11t!OOd- I'~u!U!I nioullifora. 
()r,Jllbtl'T/1-ftNIUUOn- Yar-ctnJurn muroca.rpum, 
<fra,J,,rr,-1JgJ.-6wA- \'lhuruun, OIJ'CCCCII& 
(!,.,,.;,, - .\ go,>llll or ro .. u lhellf. 
nr.taM> .. -Tbe u•m• of a l(OOIO@'lcol II&"- Tbc r.balk of P.un,pe bolo"ga 
~• lluo Crt!laCOoUI age. 
l'rrulauan il<tlooglog 10 """ or LIie aolrn"1 aab•klngdorn._ II rmbru«:• 
in,rtt.t, lobalrn, crab,, 11t.a.r • tllhes. 11.'t(' 
{'!w,t.i.omOiia-A ~<llllll or ro .. 11 hells. 
C!rv)-,t,.,,.._-.\. genas of foul! 1hell1, 
l'JJtkr,-A genw, of minute f<>lfll•, nlALed 10 n.,rltbl 
/Jr{/1-Tl,o l'ormatlon "hkh eoutAloe lbe bolllJcra. 
flriJtlfl/J- Dlgfn11 A w•r l,orlzoot..t.lly low, or wllhln a min< . 
• 30 
2S2 GWS3ARY. 
Fa ·na -A term uaed In geology u, algniry the ~t'pltc or all th~ &11lmeJ 
remai~ 
Ptrrttg!Mtu- Containing Iron. 
fuull-A brllAk Iii U1ceontiuully of ;tnta. by tho lining or &e\tllng ofoae 
pan o! them. 
Grcdu- llollow, coocrolionuy, ,tony mwes, uually lilied •llh cryttw. 
Grit- C°"""' ua<htooe. 
J/,m/al-Thc n•lun.lly d,_n r•lacc of bal,iLIIJoo or growth or an lllllmal 
or pl•nt. 
Ilydtrim«rin1u- A genUB ul' (oesl!JI helouglng 10 ILo 1nmo orJer with llar-
llllh•s. 
/M«r,nn111- .\ genii! of r.,..u ehtll ■• 
I• >ilu (lalln)- ln 1,l,ce. 
/Mrulrine-Porml'd by, or t,elonglog to a lake. 
Marlit.e- J.lmy clay•, umally ln lndulloc, lnytrs; common among the CO&I• 
meuure alra!A. 
Jl«MJa-,\ gcnru ot (awl thclls. 
A{'ic,-,-Uonlalnlng mle& 
/1",z;,tilv•-A genus or at,olls, 110th r.,..11 ant! rocent. 
lh>/o:oan - bc,lunglng 10 ,ho Jowo:M branch or Ibo aolnw kingdom. 
l'inna -A gcnu. ol foull ahel.lJI. 
SJ,a/1- A pel'J)ffldiculat way lnln a mine. 
SpA,,pum -A ge,,UB or moaea, le\'er&l 1pccles of which mu&lly grow pro. 
fWlt'ly npoo JlC"ll • IIWlhet. 
,otratu111 (plural, ,tM!a)- laycN, or b,..,Ja o( rockt. 
HpdiMI-A. glvon lino or Jnogltoulo,I dtprL'l&ino, """11" wblcb Ibo lllrall 
uip In bot b dln.-cllooL 
~-A \erm applied l.n Lbo W1111 to all nail vu groves or bodies orro.-
"-
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